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" 
NOTES ON FACTORS IN FUNGUS DISEASES OF PLANTS, WITH RECORDS 
OF OCCURRENCES OF PLANT DISEASElS AT AMES FOR 
A PERIOD OF TWENTY-FIVE YEARS. 
BY L. H. PAMMEL AND CHARLOTTE M. KING. 
STATEMEKT OF THE PROBLEM. 
Literature. 
Nature of Disease. 
Two Kind s of Disease. 
Factors of Environmen t i n  Plant D i sease. 
The Plant an O rganism Responsive 
to Outside Conditions.  
Influence of  Soil  and Air in  Plant 
Disease . 
Influence of Soil and Moisture . 
Influence of Light. 
Influence of A cclimatization.  
Fungi as the Cause of Disease. 
Two Kinds o f  Parasit i c  Fungi . 
How Fungi are Spread. 
Wind an Agent of Infection. 
Water an Agent of Infection. 
Carrying of Fungi by Insects. 
Other Animals as Means of In-
fection. 
Fungi Scattered by Explosive 
Properties. 
Fungi Scattered by Farm Tools. 
Soil Moisture and Fungus Diseases. 
Asparagus Rust. 
Celery-root Rot. 
Grain Rust. 
\Yeather and Fungus Diseases.  
g x:oasceae, 
Rust. 
Peronosporeae. 
Monil ia Disease . 
Apple Scab. 
Some Epidemics of Fungus D i seases. 
Mildews . 
Rusts. 
Downy Mildews. 
Apple Blight. 
Clasterosporium, 
Immunity and Disease-resistant varie-
ties. 
Acclimatization. 
Some resistant varieties. 
Immunity from one disease on ac­
count of the presence of an­
other. 
Susceptibility of transplanted plants. 
Immunity through fertilizers. 
Immunity by presence of toxin. 
Biologic Species. 
It is important in a study of plant diseases to understand the causes of 
wide-spread epidemics ; notes on the prevalence of diseases, and their seasonal 
and geographical distribution, are an aid to this knowledge. 
LITERATURE ON THE SUBJECT OF PLANT DISEASES. 
Some Iowa Publications. Ih 1882 was begun by L. H. Pammel a series of 
notes on fungi common in Iowa, especially in the vicinity of Ames. These 
notes have been presented in various publications as follows : 
The Asparagus Rust in Iowa. Bull. Ia.  Agr. Exp. Sta. 5 3  : 6 0 - 6 7 .  
Bacteriosis of Rutabaga. Bull. I a .  Agr. Exp. Sta. 2 7  : 1 3 0 - 1 3 4 .  
Corn Molds a n d  disease. Bull. Ia.  Agr. Exp. Sta. 5 4  : 2 5 0 . 
Corn Smut. Proc. Ia. Acad. Sci. 1 : 9 5 - 9 6 . 
Diseases of plants at Ames, 1 8 9 4 .  Proc. Ia. Acad. Sci. 2 : 2 0 1 - 2 0 8 . 1 8 9 4 .  
Experiments with fungicides. Bull_ Ia. Agr. Exp. Sta. 1 6  : 3 1 5 - 3 2 9 .  
Fungus diseases of grasses. Bull. I a .  Geo!. Survey. 1 : 1 8 5 - 2 9 2 .  
Fungus diseases of grasses. Bull. I a .  Agr. E x p .  S ta. 5 4  : 2 5 0 - 3 4 4 .  
Fuhgus diseases of plants and their remedies. Rept. I a .  Hort. Soc. 3 : 4 4"0 - 4 4 4 .  
T h e  m o s t  important factor in t h e  development o f  rust. Agr. Sci. 8 : 2 117-291 .  
New Fungus diseases in Iowa. .Tour. Mycology 7 : 98-1 03. 
Notes on some fungi common during tlie season of 1 8 9 2  at Ames, Iowa, Agr. Sci. 
7 : 2 0-27 .  
Potato-rot a n d  i t s  preventi<>n. Bull r.._. Agr. Exp. Sta. 2 7  : 1 2 0 - 1 3 0 .  
The potato-rot fungus. Press Bul l .  I a .  Agr. Exp. Sta. July, 1 9 0 3 .  
(41 ) 
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Prevention of corn and oats smut. Bull. I a .  Agr. E x p .  Sta. 2 0 : 7 2 1 - 7 2 8 .  
T h e  Apple Rust and Cedar Apple fungi in Iowa. Bull. Ia.  Agr. Exp. Sta. 8 4  : 2 - 5 5 . 
Some dis1eases of plants common to Iowa cereals. Bull.  Ia. Agr. Exp. Sta. 1 8 : 4 8 8 - 5 0 5. 
Some fungus d i seases in Iowa forage plants. Proc. Ia. Acad. Sci.  1 : 9 3. 
Some unusual fungus diseases of Iowa during the summer of 1 9 0 3 . 
T reatment of fungus diseases 1 8 9 2 .  Bull . Ia. Agr. Exp. Sta. 2 0  : 7 1 1 - 7 1 2 .  
Treatment of spot diseases o f  t h e  cherry a n d  currants, a n d  potato b light. Bull. Ia. 
Agr. Exp. 20 : 7 1 6 - 7 2 0 .  • 
Treatment of some fungus diseases. Bull.  Ia. A gr. Exp. Stci. 1 7 : 4 1 9 - 4 4 3 . 
By Pammel and Carver. Proc. Ia. Acad. Sci. 2 : 2 0 1 - 2 0 8 .  
Some years ago, D r .  C. E.  Bessey2 published 6ccasional notes o n  t h e  abun­
dance of fungi in Iowa. Dr. Halsted' also published notes on the abundance 
of certain species of fungi in the vicinity of Ames. Notes dealing with the 
abundance of American Fungi have been reported by m any other investiga­
tors•. Dr.  Erwin F. Smith, in a paper on the peach curl', calls attention to 
the climatic conditions favoring the spread of peach curl, and Dr. Halsted• 
kept a record of the abundance of certain fungi in New Jersey. F. C. Stewart' 
has made a series of experiments in the control of potato diseases of New 
York, giving notes on abundance. 
GENERAL PUBLICATION NOTES.•  
For a number of years, Mr.  Orton of the United States Department of Agri­
culture, Bureau of Plant Industry, has kept a record of the important diseases 
occurring in different parts of the United States. These records are based 
upon information received through assistance of Bolley, Carleton, Heald and 
other botanists in different states.  Dr. Salmon' has, for a number of years, 
called attention in Gardener·s Chronicle, to the spread of Powdery Mildew of 
the goosebe rry. In Europe records have been kept by many investigators•. 
THE NATURE OF DISEASE. 
Prof. Marshall Ward says10, "Disease. therefore, may be said to be a varia­
tion of functions in directions or to extents, which threaten the life of a 
plant, the normal in all cases being the state of the plant characteristic of the 
* Stewart, Eust n c e  & Sirrine. Potato Spraying Experiments in 1 9 (} 2 .  Bull . N. Y. 
Gen. A gr. Exp. Sta. 221 : 2 3 6 - 2 6 1 .  
S tewart, Eustace & Sirrine. Potato Spraying Experiments in 1 9 0 3 .  Bull N. Y .  Gen. 
Agr. Exp. Sta. 241 : 2 5 1- 2 9 2 .  
Stewart, Eustace & Sirrine. Potato Spraying Experiments in 1 9 0 4 .  Bull. N. Y. 
Gen. Exp. Sta. 264 : 9 5 - 2 0 4 .  
Stewart, Eustace & Sirrine. Potato Spraying Experiments in 1 9 0 5 .  Bull. N. Y. 
Gen. Exp. Sta. 279 : 1 - 1 6 .  
Stewart, Eustace & Sirrine. Potato Spraying Experiments in 1 9 0 6 . Bull. N. Y. 
Gen. Exp. Sta. 290 : 2 3 8 - 3 2 1 . 
Stewart, French & Sirrine. Potato Spraying Experiments in 1 9 0 7 .  Bull. N. Y. 
Gen. Exp. Sta. 307 : 4 3 9 - 4 6 3 .  
2American Naturalist. 2 0  : 8 0 6 ; 2 1  : 6 6 6 .  ,!' 
'The Ash-leaf Rust. Bull. Dept. Bot. la. St. Coll. Agr. and Mech. Arts. 1886 : 5 5 .  
•Jones a n d  Morse, Potato Diseases and Their Remedies. Ann. Rep. Vt. Agr. Exp. 
Sta. 1 9 0 4- 1 9 0 5 : 2 7 2 - 2 9 1 ; 1 9 0 3 - 1 9 0 4 : 3 3 6 - 4 0 2 ; r n o 2 - 1 9 0 3 : 1 5 5 - 1 5 6 . 
0Jour. Mycology. 6 : 1 0 7 - 1 1 0 .  
•Notes upon Peronosporeae for 1 8 !J 2 .  Rep. N .  J. Agr. Exp. Sta. 1898 : 2 7 6 ; 1907 : 4 4 0. 
'Potato D i seases of Long I sland in the Season of 1 8 9 5 . Bull. N. Y. A gr. Exp. Sta. 
101 : 7 0 - 8 6 .  
' A  Mohograph o f  the Erysiphaceae. Memoirs o f  the Torrey Botanical Club. Vol.  9 : 7 1 .  
•P. Magnus. Verzeichniss der v o n  1 1  August b i s  September in Bayern gesammelten 
meist parasitischen Pilze. Separat. Berichte d. Bayrischen Bot. Gesellsch. zur Erfor­
schung der Heimischen Flora. 
'•Disease i n  Plctnts : 9 1 ,  9 3 .  . 
De Bary. Comparative Morphology and Biology of Fungi, Mycetozoa and Bacteria. 
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species. Clearly then the idea o f  disease implies danger of premature death, 
and probably this is as near as we shall get to a satisfactory definition." 
"If we agree that a l iving plant in a state of health is not a fixed and un­
altering thing, but is ever varying and undergoing changes as its life works 
out its labyrinthine course through the vicissitudes of the ever-varying en­
vironment, then we cannot escape the conviction that a diseased plant, so long 
as it lives, is also varying in response to the environment. The principal 
difference between the two cases is, that whereas the normal healthy plant 
varies more or less regularly and rhythmically about a mean, the diseased one 
is tending to vary too sudenly or too far in some particular direction from the 
mean ; the healthy plant may, for our present purposes, be rou�hly likened 
to a properly balanced top spinning regularly and well, whereas the diseased 
one is lurching here, or wobbling there, to the great danger tif its stability. 
For we must recognize at the outset that disease is but variation in directions 
dangerous to the life of the plant. Health consists in variation also, but not 
in such dangerous grooves.  That the passage from health to disease is gradual 
and ill-defined in many cases will readily be seen." 
"Now take the case where the roots are maintaining their maximum func­
tional activity, but the leaves-owing to want of light, · too much moisture or 
too low a temperature of the air-are functionally depressed. Here we get a 
state of oversaturation with water set up, the tissues are turgid to bursting 
point, what supplies do traverse the sieve-tubes, cortex, etc. ,  do so slowly and 
are excessively diluted, and the cambium again forms less wood, but the lumina 
of the vessels are larger and the lignification less complete. Growth in length 
is excessive, but more leaves are formed, though they are apt to be abnormally 
thin and may be small. Little or no reserves are stored anywhere, and the 
watery tissues contain dangerously diffusible substances which may render 
them an easy prey to parasitic fungi . Here again, however, if  the disturbance 
of equilibrium has not gone too far, and if the season permits, the new leaves 
may come into full activity and the situation be saved by transpiration and 
assimilation gradually increasing and restoring the equilibrium. But, as be­
fore, the plant has suffered , and shows the effect in its weak shoots, retarded 
flowering, and other ways." 
"Such plight as is h ere described may actually be attained in greenhouses 
where over-watering is the fault, and even in the open it is  not uncommon in 
rainy summers, or in plantations where dominant trees get the upper hand 
and partially shade m ore slowly growing species, or in fields where rank grass 
is allowed to overwhelm crops of lower stature." 
Plants like animals are sensitive, and the maintenance of health is dependent 
on its sensitiveness. The healthy plant therefore manifests this in the greatest 
degree. Health, therefore, is a condition in which the reaction between the 
organism and the surroundings are perfect. The condition, as J. Reynolds 
Green10• says in which the relationship to each of these factors ( light, tempera-
. .._ ture and mois ture ) is satisfactory is generally spoken of as one of tone, and 
the influence which each exerts when it affects the plant uniformly is spoken 
of as a tonic influence." 
1••An Introduction to Vegetable Physiology, 3 5 8 .  
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TWO KINDS OF DISEASES. 
Diseases of plants may be grouped under the following main heads ; ( 1 )  so­
called physiological diseases, due to the action of the non-living environment, 
such as the soil, atmosphere, temperature and light, ( 2 )  those produced by 
l iving plants and animals. 
FACTORS OF E:'!VIRONMEXT IN PLANT DISEASE. 
THE PLA?\T A'.'f ORGA:.\TISM RESPONSIVE TO OUTSIDE CONDITION S.  
A new era is approaching in vegetable pathology, in which the plant is the 
center. The lamented H. Marshall Ward11 has well put it in the following 
words, "Until comparatively recent times it was the habit of farmers, foresters,  
planters and gardeners, all  the world over, to look upon the plant as a mere 
item or as a mystery of importance in their calculations, and to regard the soil 
as the chief factor in their studies.  Now all i s  changing, and the world is  
gradually awakening to  the recognition of the truth that the soil  and the 
clouds and the atmosphere are merely reservoirs of more or less inert m aterials, 
from which the living plant draws its supplies, and works them up by means 
of energy focussed from the sun, into new plant substance." 
The life processes of all plants are essentially similar. The green plant 
constructs its material from carbon dioxide and water, but carbon dioxide is 
not food for higher plants any more than it is for the fungus. The higher 
plant as well as the fungus feeds on the carbohydrates, m ade by the green 
plastids called the chlorophyll grains. The plant then is  a living machine 
making food out of raw material , breaking up the carbohydrates and m aking 
the Jiving protoplasm, a highly complex substance, thus utilizing the energy 
of the sun, and storing the material made for future use. This stored ma­
terial is used to  build and construct new protoplasm, cells,  and to repair waste. 
The activities of the plant will depend on conditions from without. Every 
l iving plant is therefore influenced by certain factors ;  these may be grouped 
under soil, heat, l ight, moisture, air and living organisms.  
In order therefore to protect plant life from the invasion of fungus diseases, 
we must have accurate knowledge both of the diseases and the conditions 
which inducti them. 
Soil an d Air. The soil in which the root hairs of the plant occur, consists 
not merely of dead organic matter but of living organisms as well ,_ which play 
an important part in the activities of the plant. These organisms not only 
require organic materials, but oxygen, to carry on their work. Near the sur­
face the decomposition of organic matter goes on much faster than in the 
subsoil ,  because there is more oxygen present, and the conditions for con­
structive work are more favorable. A raw prairie soil seems to be Jess favor­
able for decomposition of organic matter than a thoroughly tilled soil. This 
consideration is intimately connected with the diseases of plants, as will  be 
shown under the heads of rust. 
Soil and Mois ture . Another factor in connection with soils is  the relation 
they bear to the solutions they yield when in contact with water. Some salts 
are held, others pass. Some soils hold water more than others. This is  a 
factor of utmost importance to the plant in health and disease. 
Light. Too much moisture may lead to disease, especially when there is 
not sufficient light, for it may make the tissues so delicate that the plant is  
HDi:.:;c�:!_se i:1 Plar: ts.  1 .  
• 
" 
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ready for the entrance o f  fungi .  Especially i s  this true of  the spores o f  rust 
fungi which under warm and humid conditions germinate and then readily 
enter the host plant. 
Acclimatization. Many plants of arid regions are affected with fungi, though 
of course never so seriously as in more humid regions. The plant itself for 
want of acclimatization may become subject to disease, as will be shown later. 
The whole subject of health and disease is a complicated one and involves a 
great many factors . For a discussion of some of these problem s . the w orks of 
Marshall Ward12, Galloway13, Bolley", Sachs", Pfeffer16, Jost", Kuster18, Tu­
beuf", Sorauer20, De Bary'', Wolf and Zopf", should be consulted. 
FUNGI AS THE CAUSE OF DISEASE. 
Many years ago the G erman chemist Liebig23 attached much importance to 
chemistry in a study of the diseases of plants. He argued that in the case of 
potato rot the plant is diseased and therefore yields LO the attacks of the potato­
rot fungus. 
I t  was long thought by the followers of Liebig that the analyses of dead 
plants or the soil which contained them would reveal the cause of disease. 
Later the studies of Boussingault changed the attitude of agriculture towards 
these problems, and the experiments of Sachs revolutionized the whole subject 
of plant physiology. 
De Bary"' took a view of the matter different from that of Liebig because it 
had been conclusively shown that apparently healthy plants may be inoculated 
by a fungus and produce the characteristic disease. 
By the introduction of pure cultures of fungi and bacteria, a new era of 
investigation has been introduced which no longer leaves any doubt about the 
causal relationship of disease and the organism. For a study of parasitic 
fungus diseases the same rules should apply as in a study of bacterial diseases 
in animals and plants. 
THE KINDS OF PARASITIC FUNGI. 
The parasitic fungi have been grouped with regard to relationship to host 
under the following heads by Tubeuf : 
1. Epiphytes : ( a )  with haustoria which only sink into the outer mem­
branes of  the host ; ( b )  with haustoria penetrating into the cavity of the host· 
cells. 
2. Endophytes : ( a )  with a mycelium which grows in the walls of the host­
cell, and is  generally nourished without the aid of haustoria ; ( b )  with a 
12Di sease in Plants. 
13Thc Hea lth of Plants in Greenhouses . Yearbook U. S. Dept. Agr. 1895 : 2 4 7  . 
"Ency!.  of Agr. 2 : 4  7 - 5 3 .  
"'Lectures on tlw Physiology of Plants. 
16Physiology of Plants. Pflanzen-Physiologie. 
"Lectures i n  Plant Physiology. 
18Pathologiscllc Pflanzena tomie. 
19Diseases o f  Plants. Engl.  tran slati on W. G. Smith. 
20Handbuch der Pflanzenkrankheiten. 
:uuntersuchungen uber die Brnndpilze und die durch sie verursachten Krankheiten 
der Pflanzen. 
22Krankheinten der Jandwirthschaftlichen Nutzpflan zen durch SchmarotzPrpflanz e n .  
23Lectures in Agricultural Chemistry. 
24De Bary. Comparative Morphology and Biology of Fungi, Mycetozoa and Bacteria. 
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mycelium which grows in the intercellular spaces only, and is nourished with 
or without haustoria ; ( c )  with a mycelium which penetrates into the host-
cells and becomes an intracellular mycelium ; ( d )  lower fungi which live com- /1. 
pletely in host-cells." 
HOW FUNGI ARE SPREAD. 
The mycoplasma theory of infection with the seed in view of recent re­
searches is  untenable. 
Dr. H. Klebahn" in discussion of the mycoplasma theory of Eriksson, cannot 
agree with Eriksson in regard to this kind of infection. The Puccinia glumar 
rum did not ,appear when the sources of infection were absent. Puccinia sim· 
p lex and R. graminis made their appearance only when the plants were placed 
in the open air. Seeds coming from plants that had been badly rusted the 
year before produced very little rust when sown. Infection according to this 
author is due largely to spores carried by animals and wind. It  also appears 
that plants badly rusted in the fall and permitted to remain in the field produce 
very little rust in the succeeding summer. 
Agencies of Infection. The wind, dew, and rains, insects, snails, and other 
animals, as well as human agencies, are responsible for the spread of fungus 
diseases. 
The Wina an Agent. That the wind sometimes plays an important part in 
the spread of fungus diseases has been repeatedly observed. 
An interesting case is noted by Dr. Halsted26• The particular field in  ques­
tion had been cut off earlier in the season so that a new growth made its 
appearance, and on September 6th the asparagus brush was about four or nve 
feet high, but the rust was only on one side of each plant. The rusted side 
wa.SI at right angles to lines drawn from an old and very badly rusted patch 
of asparagus about forty rods away and the source of infection was undoubt· 
edly the old bed.  
Dr. S'turgis27 calls attention to the infection of lim a  bean mildew by the 
wind. Thus he observed the disease abundant on a farm for a distance of 
about one mile on a straight line from the Station but none were observed at 
this time, August 14th, on the Station vines. On the following day two mil­
dewed pods were brought from the infected farm and the mildew rubbed upon 
the pod of a single healthy plant at the end of each row. The wind varied 
from northwest to northeast and within a week the mildew appeared abundantly 
from the two infected pods and from this plant swept on to the adjacent plants. 
Water as an Agent. Water sometimes helps to scatter fungi as in case of 
zoospores of the potato rot fungus which are motile. Moist leaves coming in 
contact with each other through the wind, must be a factor of some importance 
in  the dissemination of such diseases as the Downy Mildews, where zoospores 
are formed. These diseases are always ' more important during warm years 
when rains are frequent and the atmosphere is  humid. 
Fungi Bpreaa 'by Insects. We have seen many leaves of grapes affected by 
• 
powdery mildews which showed the outlines of the movements of snails over 1 
the l eaf, the disease appearing28 where the slimy body of the insect came in 
contact· with the leaf. Who has not seen numerous flies feeding on the 
.. Zeit. Pflanzenk. 1898 : 3 2 1 .  1 9 0 0  : 70  . 
.. Torr. Bot. Club. 25 : 1 59 .  
"'Bot. Gaz. llS : 193 .  
6
Proceedings of the Iowa Academy of Science, Vol. 16 [1909], No. 1, Art. 11
https://scholarworks.uni.edu/pias/vol16/iss1/11
IOWA ACADEMY OF SCIENCE . 47 
t>phacelial stage of ergot ? These flies in favorable season l ike 1907 in Iowa, 
produce a wide-spread infection. The cabbage butterfly is  largely responsible 
for conveying not only the cabbage rot ( Pseudomonas campestris ) but a bene­
ficial bacterial disease destructive to the larvre of the same insect. Insects are 
also largely r esponsible for carrying the rust of the red cedar ( <111mnosporan­
gium macropus ) to the apple tree. The cedar apple fugus furnished a very 
attractive food for them. Bees, the active pollinators of the apple, also carry 
the bacteria of apple bl ight, which is found according to Waite in the nectar 
of  the blossoms of the apple. Aside from this conveyance, flies feeding on the 
exudate on the stems affected by pear blight also convey the disease. Insects 
feeding on rust spores convey the same to neighboring plants. 
Flies and other insects aid in scattering spores of the spot disease of the 
cherry. These spores cling together in a sticky tendril-like mass ; this material 
is said to have a sweet taste . ·water also aids in dissemination of spores of 
cherry spot disease. 
The common Stinkhorn ( Phallus impudicus ) which frequently causes trouble 
in  orchards and gardens because of  the bad odor, is chiefly disseminated by 
flies that feed on the spores. 
Ergot ( Clavicep� purpurea) is  commonly carried from cultivated to wild 
rye and other grasses, by common flies which feed on the honey dew stage 
( Sphacelia) of  the fungus. 
Gardiner29 d escribes how contrivances for assisting plants to maintain them­
selves in the struggle for existence are found in fungi and algre ; as in the 
case of Queensland fungus, Clathrus, which has orange red color, strong 
smelling spores, and is enveloped in a sweet mucilage, thus using the same 
advertisements, color, scent, and sweetness, employed in  higher plants. The 
mildew of alder has hooked fruits, which are possibly carried about by tiny 
Acari. Spores are shot out with some force from the mycelial filaments of 
the fungus that attacks flies. The spores of Sclero tinia Vaccinii have an al­
mond smell, and are gathered by bees with pollen, and conveyed from one 
plant to another. 
The influence of insects in carrying diseases is  well illustrated in the com­
mon lima bean mildew ( Phytophthora p haseoli ) . Dr. Sturgis'0 calls attention 
to the structure of the flower of the lima bean and its adaptation to cross 
pollination. The insects ( bees ) that pollinate the flowers are largely respon­
sible for conveying the disease. Dr. Sturgis says : 
"Further investigation confirmed this view. I have called attention to the 
enclosed and protected position occupied by the pistil ; this obtains until the 
flower is visited by an insect of considerable size, generally a honeybee. The 
projecting wing-petals offer a convenient landing place; and, as the bee alights 
• on them, his weight deflects both wings and keel, the style is protruded from 
the keel. the bee's abdomen brushes over it, and in his efforts to reach the 
bottom of the flower the petals are forced apart, the base of the ovary exposed 
and the bee's head comes in contact with it. Thus cross-fertilization is secured, 
but if  the bee has, by chance, touched a mildewed pod with either head or 
abdomen, fungous infection no less surely occurs. It will be noted that the 
only portions of the pistil touched by the bee are the base of the ovary and 
"Miss Estelle D. Fogel Rep. Ia. State Hort.  Soc. 41  : 1 0 5 . 1 9 0 7 .  
"Gardiner Abstr. in Nature. 4 1  : 9 1 .  
30Bot. G a z .  Z J  : 1 9 2 .  
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the style. An examination of scores of  flowers showed that in the majority 
o� cases they were infected , and in these cases, without exception, the points 
of infection were identical with the spots touched by the bees ." 
Fungi Spread by O ther Animals. The spores of many fungi pass uninjured 
through the digestive tract of · animals. It is probable that some of the spores 
of corn smut may p ass the digestive tract of herbivorous animal uninjured, 
just as corn and other cereal grains often do. Corn smut is  more resistant 
to heat than corn is ; it is probable that the digestive j uices will not entirely 
destroy the spores of corn smut. The spores of many fungi are accidentally 
carried by insects by attaching themselves to the body of insects, birds, or 
other animals. Birds like woodpeckers may convey many wood fungi by 
opening holes in trees ; the same is true of boring insects. In a disease of 
cotton studied by one of us in 1889,  it was shown that mice and other rodents 
scattered the sterile mycelium of the Oozonium. 
Fungi Scattered by Explosiv'e Properties. Many fungi have explosive prop­
erties but there are few of these among our cultivated crops. The Morchella, 
or Morel, forcibly ejects its spores ; so too, the cup-fungus, o r  Peziza, from which 
the spores are ejected ; the Polyporus and various wood-fungi, and the Agaricus 
and other mushrooms, scatter their spores in the same manner. 
Fungi Spread by Farm Tools .  The pruning knife may be the cause o f  the 
spread of m.any diseases like pear blight. A knife used for cuttings when in 
contact with a contaminated soil may frequently c ontaminate many cuttings 
as in the Botrytis disease of the House Geranium. Farm implements used to 
cultivate the soil may spread many root diseases as shown by one of us in 
connection with the root-rot of cotton and other root diseases of the orchard 
and garden. The number of instances of such diseases might be multiplied. 
SOIL MOISTURE AND FUN6US DISEASE. 
Asparagus Rust . Regarding infection Prof Ralph E. Smith31 makes inter­
esting observations. After the statement that the marked freedom from rust 
of two seasons was due to unusual rainfall, he says : "In the dry seasons and 
upon the drier soils lack of moisture unquestionably reduced the vitality of 
the asparagus plants. Consequently they become more susceptible to disease 
and suffered in inverse proportion to the amount of soil moisture available." 
The observations of Mr. Sirrine" led to the conclusion that the relation of 
atmospheric moisture in the form of dew or fog is the most important factor 
of this nature in the development of asparagus rust. 
Stone and Smith33 found a difference in the prevalence of the disease accord· 
Ing to the moisture retaining properties of the soil, the trouble being worae­
upon the drier soils. 
Celery Root Rot. Mr. J .  N. Hook" found that a serious root rot of celery 
in Ohio was caused by a species of rhizoctonia. The disease appeared in eoill!I 
in which celery had been grown for several years and the diseased spots seemed 
to occur where the ground was lower or not well drained and the soil condi­
tion seemed to be largely responsible for it. 
31Bot. G az. 38 : 19- 4 3 .  Bull. Cal. Agr. Exp. Sta. 1 6 5  : 5 1 - 5 8. 
"N. Y. Geneva Exp. Sta. Bull. 188 .  
saBull . Mass. Hatch Exp. Sta. 6 1 .  Ann. Repts. Mass. Hatch Exp. Sta. 12, 14, 15. 
"Cir. Ohio Agrl. Exp. Sta. 72 : 6. 
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Grain Rus t. There i s  every evidence that rusts, i n  particular Puccinia 
graminis and P. coronata are more common in very moist soils than in drier 
places. We have observed rust very severe in low fields, when on adjacent 
and higher ground there was less rust. The poorly drained fields always 
suffered more than the soils well drained. :'.\Iycological literature is alnm­
dant on this point. 
WEATHER A:"!D FUNGUS DISEASES. 
The weather refers to Ute '8tate of the atmosphere ; it has reference to 
degrees of warmth, cold, moisture and drought. Certain conditions of weather 
are often responsible for wide spread epidemics of plant diseases.  Where the 
organic matter of the soil undergoes rapid disintegration accompanied by 
humid, warm conditions the small grains are affected with rust. The warm 
humid conditions always lead to the attacks of downy mildews. Cool weather 
though accompanied by frequent rains is not conducive to the severe attacks 
<>f rust. 
Dr. Halsted" reports that after an early spring of unusual cloudiness and 
precipitation in New Jersey in the year 1898, the hollyhock rust was very 
abundant and destructive ; cedar apple fungus of great frequency ;  exoascus 
remarkably abundant ; peach curl never before so wide-spread. 
The years 1891 and 1892  were dry ones in which there was no outbreak of 
fungous troubles ; the year 1894 had a dry summer. The year was remarkable 
for a most widespread and destructive fire-blight. The month of May had 
unusual precipitation followed by a superheated period of ten days. Then 
came the blight, which seriously affected all pear orchards .  In the same year 
cherry leaf spot disease are unusually abundant. 
The year 1896 was dry, with June and July rainy. During this time 
asparagus rust spread in Eastern United States to an alarming extent. 
Dr. Paul Sorauer•• in a discussion of the problems connected with the 
sensitiveness of plants with regard to parasitic fungi, notes that the attacks 
are due to the inj uries of frost, etc. ,  and that frost is one of the most potent 
factors in connection with the attacks of fungi . Plants that are variously 
colored or blanched are much: more subject to diseases than the green plants. 
This writer considers that it is important to consider plant hygiene, to prevent 
disease by culture and to develop immunity. 
He states that in the winter of 1900-01, there was little frost in Germany, 
but from observations made by numerous persons in Germany it was found that 
where the eastern and the northern winds removed the snow that the plants 
on such places became more affected with rusts ; furthermore · that a heavy soil 
containing considerable moisture when grain was sown early was l ess subj ect 
to rust than other places. An experiment made with rye indicated that when 
the moisture is too great and the temperature too high that the plants were 
affected very much as with frost. 
Dr. A. B. Frank37 in a paper on the subject of rusts gives as the character­
istic influences of this disease the following :  "That the spores of the rust 
"'The Influence of Wet Weather upon Parasitic Fungi. Bull. Torr. Bot. Club. 2 6 : 
3 8 1 - 3 8 9 .  
••Mitt. d. Deut. Landw. Gesellsch. 1 9 00 : 1 8 5 .  
37Nachrlchten a. b .  Klub d. Landw. 1 8 9 8  : 3 8 8 - 3 8 9, 
4 
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germinate readily only when they have been submitted to the atmosphere for 
the winter ; that saltpeter fertilizer favors the development of rust. He cites 
the experiments conducted in 1894 which was very favorable to rust, to show 
that varieties from American, Indian and other foreign sources, are parti­
cularly subject to rust. The investigation carried on by the German Agricul· 
tural Society since 1892  shows that hybrids of the square head were a little 
subject to the disease and varieties like Dumel were comparatively free from 
rust. 
Exoasceae Influenced by Weather. Plum pocket ( Exoascus pruni and E. 
communis ) ,  Peach curl ( Exoascus deformans ) are excellent illustrations of 
fungi influenced in their development by meterological conditions. Peach curl 
was destructive in Southern Iowa where peaches are grown ; in 1907 many 
correspondents reported it as destructive. In 1908 there was little of it. Some 
trees in the vicinity of Ames showed much of it in 1907, the same trees in 
1908 had none of the fungus. Puffed branches or plum pocket (E.  communis ) 
was abundant in 1907  in many parts of the state. It was also reported in 1908  
b u t  not  nearly as  destructive. The  curl on oak was  also common in places in 
this  state in 1907 .  The season of 1907 will  show somewhat unusual conditions. 
May was unusually cool with late frosts. These conditions seem to be very 
favorable for the development of these fungi. 
The senior author of this paper during the p resent season has had unusual 
opportunities for studying several of the Exoasci in the Rocky Mountains, 
from Eastern Colorado to Utah. In all of  these places the Exoasci were abun­
dant. The leaves of the Rocky Mountain oak ( Quercus undulata) were much 
diseased at all points visited, Colorado Springs, Palmer Lake, Placerville, 
Colorado, Salt Lake City, and several other points in Utah. 
The Exoascus cerasi on Prunus Virginiana and P. Pennsylvanica was also 
abundant in Colorado and Utah. Hundreds ef leaves were puffed out. One 
of the most destructive parasites is the Exoascus on the hard M aple ( Acer 
grandidentatum ) ;  near Logan every tree had nearly all of its leaves spotted 
from the effects of this fungus. The forests looked blighted. Another common 
fungus is  an Exoascus .  on the Quaking Aspen, which was common in parts of 
Colorado. 
The conditions in the mountains are unusually favorable for the develop­
ment of these fungi. The evenings are always cool and the spring backward . 
It is not unusual in spring and early summer for frosts to occur. The disease 
appears earlier at lower elevations and later at higher altitudes . 
M o nth 
January --- - - - - • .  -- - - - - -- -- - - - - - - • . • .  - - · ­
F.ebruary _ _  - - - - - - - -- - --- - ----- --- - - - - -- - -
March _ _ _  - - - - · - -- · · · - _ _  - - - - ·- -- - - - - - - ----
April _ - - - - - - - - - - - - - - -- -- ---- .. -- -- ---- - - --
May - - - - - _ _ _ _  -- - - -- - - - - - - - - --- - - ----------
June - - - - - - - · - -- · - · - · - -- - - - - - - - - - - - - - - ---- ­
July - ---- -- ---- -- -- - - - - - - - - - - -- ---- ---- - - ·  
August - - - - - - - - - - - - - _ _  -- - - - ·  - - - - - - - - - - - - - -
September . _ _ _ _  - - - - - - - - - - - - - - - - - - - - - - - - - -
October _ _ _  . .  - - - - -- - - -- ---- ---- -----------
N ovember - - - - - - - - -- -- - -- ---- ------ ----- -
December - - - - - -- - - - - - - - - · - - - · - _ _ _ _ _ _ · - - - -
TemperaturE' ia degrees Precipitatio n  in inches 
1907 1908 I Normal 
27 . 9  24 . 4 
3 4 . 9 27 . 4 
40 . 7  37 . 5  
43. 44 . 2  
47. l  49 . 1  
58 . 1  59 . 1  
66 .2  6 5 . 6  
:: i 1----;;:; 
49.l  43 . 1  
33 . 4  · - · ·- ---- -
25.9 - -- -- ·- -· · 
23 . 5 
24 . 7  
33 .  
44 . 2  
'52 . 9  
61 . 4  
00 . 6  
66 . 1  
lf{ . 7  
46 . l  
34 . 3  
25 . 
I 
1907 1908 I Normal 
I 
. 52 1 1 . 1 . 12 
• 84 . 86 . 1 . 18 
. ff/  . 52 I 1 . 61 1 . 99  . 9 i 1 . 99 
2 . 37 2.19 1 .86 
1 . 16 . 96  1 . 54 
2 . 40  2 . 6  1 . 96  
2 . 13 2 . 07  
5.75 3 . 35 5 . 71 
. 89 5 . 97  1 . 16 
. 37 . 57 
1 . ()2  . 93 
., 
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Mr. W. A .  Orton speaking o f  the epidemic o f  wheat rust for the year 1904 
1!ays : 
"Wheat rust ( Puccinia graminis ) this year, 1904, caused very general damage 
over the whole country, due to the humidity of the atmosphere in the latter 
part of the growing season, and to lateness of the grain in maturing. In the 
spring-wheat states of the Northwest the loss from rust was 2 5,000,000 to 
"..( , 40,000,000 bushels, worth at least $25,000,000. In many instances the rusted 
fields were never touched by the harvester, and over wide areas the yield was 
-0nly four to five bushels per acre. The western winter-wheat states also 
suffered severely, and rust was bad as far east as Indiana and Ohio, though 
not severe in Maryland.  The durum varieties introduced by the department 
proved notably resistant, though the season brought out great varlations in 
rust resistance even in this group; M.  A. Carleton38, of this Department, has 
published further results of investigations into the life history of this and 
several other species of rust." 
The weather conditions for 1904 are included in tables and maps accom­
panying this paper. 
Mr. James Berry reports that the season of 1904 in the Upper Mississippi 
Valley to the Atlantic Coast was generally backward, although the average 
temperature for the month was generally in excess of the normal. Spring 
wheat seeding was well advanced over the southern part of the region, by the 
'7th and 8th of April. Severe rains and snow occurring. The next week, 
April 18th, was unseasonably cold and germination was retarded. There was 
·considerable snow in  the upper lake region during the latter part of the week 
and considerable frost occurred . Spring wheat seeding was nearly finished in 
Iowa, Nebraska, southern South Dakota. Little had been done in North Dakota 
and Minnesota. The week ending April 25th there was freezing temperature 
throughout the Central Valleys, lake region, New England, ·and the Middle 
States.  The week ending May 2nd was cool and unfavorable for growth. The 
week ending May 9th was more favorable. The spring wheat early sown was 
making good growth. The week ending May 16th as much too cool, with 
frosts. The week ending M·ay 23d was more favorable except for frosts on 
the 16th and 17th in the lake region and upper Mississippi Valley.  The fol· 
lowing week, May 3 0th, there was excessive moisture from Iowa to Missouri 
and Oklahoma. The crop of small grain was promising. The week ending 
June 6th there was excessive moisture and lack of sunshine. The week ending 
June 13th had unfavorable temperature with too much rain. The outlook for 
-oats was promising. The week ending June 20th continued cool, east of the 
Mississippi was unfavorable but westward more favorable. The upper Missis­
sippi Valley states suffered from extreme moisture. Rust reported from Ne­
braska and Iowa. The week ending July 4th was unseasonably cool and un­
favorable for rapid growth. On July 11th the weather continued unseasonably 
·cool. Rust reported from Minnesota and Dakota. The week ending July 18th 
was favorable except in some districts where there was too much rain. The 
week ending July 25th, too cool with lack of sunshine. The week ending 
August 1st reports of  rust from the spring-wheat section of the country very 
pronounced. A similar summary for 1900 will show that changeable weather 
with a great deal of rain and late frost greatly influenced the a{lpearance of 
TUSt. 
••u. S. Dept. Agr. Yearbook. 1 9 0 4  : 5 6 3 .  
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The Downy Mildews. (Peronosporeae) . This group of fungi has been studied 
more carefully with respect to meteorological conditions than any other kind. 
The years 1895, 1903 and 1905 were particularly favorable for their development. 
It will be seen from the weather conditions that we had during growing a great 
deal of  moisture accompanied by high temperatures. 
The year 1903 will be remembered as very destructive to the potato. In 
addition to the potato rot fungus ( Phytophthora infestan s )  the grapevine mil­
dew ( Plasmopora viticola)  was abundant. 
Prof. Guy West Wilson whose work on the Peronosporales, for 1907,  has been 
noted in another place, says : 
"Plasmopora Halstedii ( Farlow ) 
This species was first observed July 29th in the vicinity of G reencastle, 
Indiana, where a few infected leaves were found on one or two plants on Bidens 
frondosa. By August 13th the fungus was fairly abundant in this locality and 
by the 27th of that month scarcely a plant remained uninfected in all the 
I ndiana localities visited. The infection was as complete as any seen during 
the season, all the leaves being affected and the lower ones killed outright, but 
no oospores were found.  A single clump of Erigeron annuus was also found 
infected." This species was common in Ames in August and September.  
"Plasmopora viticola ( B. & C . ) 
This species was quite abundant on both wild and cultivated species of  
Vitis when they were first examined in July. Conidia were collected on leaf, 
petiole, tendril,  and young twigs. In some vineyards the disease was respon­
sible for heavy loss of fruit but none of the diseased berries were examined 
for oospores. Among the twelve specimens collected one was upon seedlings of 
cultivated grapes." 
The Grape Vine Mildew was abundant in Ames and in northeastern Iowa 
in June and July. It was not abundant later in the season. Spring shoots of 
the wild grape were badly diseased. 
Bremia lactitcae Regel.  Mildew of Lettuce. 
Prof Wilson states that this fungus was "collected on L actuca canadensis 
in Hamilton and Putnam counties, Indiana, between July 23d and August 3d .  
All  this  m.aterial had the appearance of being quite old and indicated that the 
conidia had been produced for some time past. Of the three specimens collected 
none contained oospores." It was abundant on wild lettuce in June in the 
vicinity of Ames, none, however, was observed on the cutivated lettuce. 
Peronospora alta Fuckel . 
Prof. Wilson did not report it as common in Indiana, but it was abundant 
in Ames in June in 1 9 0 7 ,  where thousands of leaves were diseased. It was not 
abundant in Ames in 1908 .  
Peronospora parasitica ( Pers . )  Fries. Downy Mildew of Mustard. 
This fungus was abundant during the month of May and June, 1907,  in Ames, 
later appearing on other hosts. It was not common in 1908 .  Prof. Wilson says 
concerning this fungus : 
1 "  
"During the early spring i n  New York this · fungus attacked great numbers .. 
of seedlings of Lepidium virginicum but soon run its course. The previous 
summer the fruiting and inflorescence was frequently destroyed during mid­
summer, but this season no such attack was noted oefore reaching Newark, 
Delaware, where the fungus was evidently just making its appearance. The 
same host was found sparingly affected in Indiana. Here a single clump of 
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Brassica nigra and a single bed o f  Rap hanus sativus were found infected. No 
very robust growth of the fungus was observed this season .  Of the five speci· 
mens (N. Y., one ; Del., one ; Ind., three ) examined the only oospores found 
were intermingled with those of Albugo candida on a pod of Ra.phanus. 
Regarding G rape Mildew, Farlow39 says, "The fungus, like all the other 
species of the genus, flourishes best in moist warm weather, but seems more 
tolerant of dryness than any other Peronospora with which we are acquainted." 
To quote from the paper of Mr. Guy West Wilson'° : 
"Two important and interesting problems in the history of Peronosporales 
are ( 1 )  the interrelation of meterological conditions and the abundance and 
development of these fungi and ( 2 )  the location of centers of seasonal distribu­
tion. These problems necessitate a series of observations extending over a 
term of years in a given locality and at the same time require the co-operation 
of observers in localities widely separated in space and climate. 
A phase of  the subject has been treated by Drs. Orton and S'elby in their 
investigations of the centers of seasonal distribution. 
These observations have been confined almost entirely to economic species 
such as Pseudoperonospora cubensis and Phytophthora infest-ans. From these 
studies on the first species the oospores which have so persistently eluded the 
collector it appears that this spore form may be elided or only produced at 
irregular intervals as a means of rejuvenation. The fungus is perennial in 
Florida and from this center is carried northward by the conidia each season. 
From a study of  Peronospora in Iowa in 1 8 87, i t  appeared that the species 
are suited to a moist season. In general the mildews were found in early 
spring and after this through the long dry summer, in limited quantities upon 
plants growing in damp places. During the season from March to August h ad 
only 8 .32  inches of rainfall. 
The Powdery Mildews are m uch more abundant in a comparatively dry 
season than in a very moist season. For this reason the Powdery Mildew of 
the Lilac, Cherry, and Grape are much more common in Iowa during the latter 
part of the season than during the early part. The years 1895 ,  1899 ,  1901  were 
noted for the abundance of Powdery Mildews. 
Dr.  Halsted" in a discussion of the relation existing between late fall and 
potato rot, states that in 1 8 9 7  and 1899  were two seasons particularly destruc­
tive so far as potato rot was concerned, in the eastern states.  In 1897  the out­
break of potato rot was very unusual and carried away the larger part of the 
potato crop. He gives the following table : 
I I I . I . I I ]� I � �  � 1 � 1 � : � 1 � 1 � 1 � i b. 
I I I I I . I ' 
Year - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
Rainfall - - - - - - - - - - - - - - - - - - - - - - - 1 L"!.l 1 10 . 19 1 5 . 62 [ 5 . 30  I 4 . 03 1 2 . 72 I 1 . 66 1 4 . 24 1 5 . 50  jn .42 1 5 . 42 
He states further that the fungus disease was not destructive in 1889 .  "It 
_. seems to me that the Phytophthora or late blight is quite dependent upon an 
abundance of moisture in midsummer, and if this relation is noted sufficiently 
the time may come, it may be predicted with reasonable certainty, that a wet 
"'On the Ameri can Gra pe-Vine Mildew. Bull. Bussey I n stitution 1 8 7 6 : 4 1 5 - 4 2 5 .  
40Gn y \Ve s t  \Vi l s o n .  X o t e s  on Peronospora!cs for 1 � 0 7 .  Proc.  Iowa Acad. of Sci.  
1908 : 8 5 .  
"Torr. Bot. Club 2 5  : 1 6 1 .  
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July will mean a decaying potato crop, unless some successful method of 
checking this rapidly developing fungus is employed, and contrariwise, a dry 
m idsummer will insure freedom from its ravages.  
The Potato Rot fungus ( Phytophthora infestans ) was abundant in Iowa in 
1 9 0 3 ; along with this mildew many of the other downy Mildews were common 
like Downy Mildew of the Grape (Plasmopora Viticola) destrowing many of the 
young shoots and even berries of such grapes as the Noah, Vitis riparia, Lindley, 
etc. The Sunflower Mildew (Plasmopora Halstedii ) was abundant on many com­
posites like the Sunflower, Boot Jack and Marsh Sunflower ( Helianthus ) .  The 
years 1900,  1902  were unfavorable for the development of these fungi . These 
conditions are best shown by the conditions of the rainfall brought out in tables 
accompanying this paper. 
Mr. Norton42 says, in speaking of late blight of potato, "This disease is not 
c ommonly destructive in Maryland, as the summer temperature is not usually 
sufficiently low for a time long enough for the development of the parasite, 
though it has caused serious loss in many parts of the United States since 
1840, and has been destructive at times as far south as Florida, being no doubt 
introduced on northern seed ." 
Fusicladium and Monilia. H. Mueller-Thurgau43 in a paper on the Monilia Dis­
ease of branches of Drupaceous Fruits, attributes the epidemic in Switzerland, 
of that year, to the cold days of March, 1900. In other words the frost was 
partly responsible for this disease in that branches became less resistant to 
the Monilia and allowed the fungus to enter easily. 
Rudolph Aderhold" in a discussion of the development and life history of 
the relationship of Cladosporium and Fusicladium spores, and the causes that 
lead to infection thinks that the most favorable temperature for the germina­
tion of Fusicladium pyrinum is +2°  C. and germination is very energetic at 11°. 
The optimum temperature of the same is 22°, but beyond this there is a rapid 
decline. Therefore the warm days of spring appear to be especially favorable 
for the germination of the spores of Fusicladium. The spontaneous appearance 
<>f Fusicladium is dependent largely upon the character of the weather, especially 
moisture, frequent rains are favorable. 
SOME FUNGUS EPIDEMICS. 
Mildews. It may be interesting to note here that in some years certain 
species of mildews are particularly destructive to certain host plants. 
Salmon45 states that the mildew of the cultivated hop sweeps in epidemics 
<>ver some of the European countries in certain years, not appearing in inter­
vals between. 
Mr. David Griffiths records an interesting observation of the occurrence of 
fungi. Beginning with 1892 E. communis was not found on Polygonum, a new 
host, in South Dakota until 1895, when some immature specimens were found 
in the northern part of the state. The following year it was more frequent 
and two years later abundant everywhere. Doubtless the fungus occurred in 
small quantity, though unobserved, previous to 1896. 
42Norton. J. B. S.  Irish Potato Diseases. Bull .  Md. A gr. Exp. Sta.  1 0 8  : 6 9 .  
<3Schweiz. Zeitsch. f .  Obst-Und-Weinbau . 1 9 0 0 .  · Centralb. f. Bact. u .  Par. 2 Abst. 
-0 : 6 5 3 .  
"Landw. Jahrb . 2 9  : 5 4 1- 5 8 7 ,  pl. 9 - 1 2 .  
"Torr. Bot. Club 9 :  1 1 .  
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During the present season 1908, we notice with particular severity and 
abundance the powdery mildew of the catalpa, plum, and cherry. The common 
powdery mildew of the knotweed has been particularly abundant here for a 
number of years and this season forms ng exception to the rule. 
Rusts. The Ash rust was reported by Dr. Bessey as abundant in Iowa in 
1884.  The· same year it was observed in La Crosse, Wisconsin. Since then it 
..t has not appeared in these neighborhoods in epidemic form. There must have 
been a great deal of the teleuto stage of the rust. The Puccina pruni-spinosa 
was common in  1 8 8 9  on a variety of Prunus Americana, the Chippeway in Ames 
and since has rarely been seen. 
OZover Rust. Clover rust upon red clover45 was not observed in Iowa until 
August, 19 00, and then upon the "aftermath ." Later it w as found quite 
abundantly on the College Farm, the diseased plants being seriously affected.  
How Jong the fungus has affected red clover plants in this  country and in 
Iowa is not known, but it is  reported on white clover by Arthur in 1884 and 
was common on this host in Wisconsin in 1883 .  
Hollyhock Rust. The hollyhock rust, native to Chili, was  introduced into 
France in 1872,  and in a short time became general in Europe. It found its 
way to this country in the year 1886,  having been reported from Beverly, Mass. 
Prof. Farlow46 records its earliest appearance in the United States. Holly­
hocks in the garden of Prof. C .  L.  Jackson were found to be affected with the 
disease which was introduced with the seeds imported from Europe. In , 1887 
it appeared in the Boston Public Garden. A few years later in 1891 it was re­
ported in New Jersey and New York. This was reported by C. E. Hunn" in 
New York in 1 8 8 9 .  The writer found it common on the Pacific , c oast in 1898 .  
This disease has played havoc with hollyhock culture in some parts of the 
Vnited States . 
. Asparagus Rust. The Asparagus rust, native to Europe, was unknown to 
this country prior to 1896 ,  when it was reported in the east. H alsted•• and R. 
E_ Smith49 think that the rust started in an epidemic from tlie North Atlantic 
states during the. fall of 1896 .  It  is now a most destructive enemy to the 
culture of this plant. 
Downy and Pow•dery Mildews. The Downy Mildew of  the grape was un­
known in Europe before the introduction of the American grape vines to resist 
the attack of the Phylloxera. Mr. Salmon gives an interesting account of the 
spread of the gooseberry mildew in Europe which he thinks may be due to 
importation of American plants. 
The potato rot fungus ( Phytopht1>.ora infestans ) was unknown to the botan­
ists of Europe before 1845 .  This soon spread to many of the Eluropean coun­
tries playing havoc with the culture of the potato. 
.. Apple Blight. Apple and pear blight was practically unknown on the Pacific 
coast until a few years ago. It  was unknown according to Ralph E. Smith'0 in 
central and northern California but it had wiped out the orchards in the south-
<oJowa Agr. Exp. Sta. Bull. 13 ; 5 1 - 5 3 .  
46Farlow, W. G. Bot. Gaz. 1 1  : 3 0 9 - 3 1 0 .  
" A  d i sease of t h e  Hollyhock: Rep. N. Y .  Agr. Exp. Sta. 1890 : � 3 5 . 
.,The a sparagu s rust ; i t s  treatment and natural enemies. New Jersey Agr. Exp. Sta. 
Bull.  1 2 9  : 3 - 2 0 .  
"Asparagus a n d  asparagus rust i n  California. Cal. Exp. Sta. Bull.  1 6 5  : 5 - 9 9 .  Rept. 
of Plant Pathologist July 1, 1 9 0 6 .  
••Univ. Cal.  Exp. Sta. Bull.  1 8 4  : 2 2 1 .  
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ern part of  the state. This shows that when the source of infection occurs that 
a disease may become troublesome and serious. 
Olasterosporium. Rudolph Aderhold" calls attention to the Olasterosporium 
carpophilum which is especially destructive to cherry leaves in Germany, and 
that the same attacks the younger leaves more readily than the older. 
IMllfU:;-ITY AND DISEASE-RESrBTANT VARIETIES • 
.Acclimatization. In general acclimatization is the best dependence for im· 
munity from fungus diseases. A plant thoroughly acclimated is m ore disease· 
resistant than one not acclimated. 
Corn brought from tropical countries and cultivated in Iowa has a strong 
tendency to become affected by both smuts and rusts. 
A case of tbe kind was referred to by one of us", on some corn from the 
Philippine Islands, a number of years ago ; every ear was affected with smut, 
m any nodes likewise containing the same fungus. 
A variety of Texas rust-proof oats"' when grown on the College Campus was 
found to be more seriously attacked than acclimatized varieties. 
During the past few seasons, Mr. Burnett, has had under cultivation a large 
number of varieties of oats. Invariably the varieties not acclimatized were 
m ore subject to rust than other kinds. The Garton oats, well known for 
valuable qualities , when grown in cooler climates produce smaller crops on 
account of rust ; after having been grown two or three years in this country 
they are l ess subject than when first imported. Such acclimated varieties as 
Early Champion and Khersoen are much freer from rust than the non-acclimated • 
varieties from Europe, the north or from the mountainous districts of our 
country. 
Prof. Bolley .. , commenting upon the stableness of varieties states : "Though 
I have worked with many varieties and strains of wheat, flax and potatoes and 
h8\Ve found them all reasonably stable if given generally stable environment, 
I have never yet been sure that I have seen a stable plant or a stable strain or 
variety. Some change is continually taking place and any change I think, 
may be fixed j ust in proportion as we know the conditions which originate it." 
Prof Bolley says05 : "The North Dakota Experiment Station has h ad a very 
marked sucGess in breeding and selecting flax with a view to gaining resistance 
to wilt and rust ; indeed it has largely solved the problem so far as breeding 
for resistance in seed crop is concerned." 
The work in selection of Clover resistant • to Oolletotrichum trifolii, by Bain 
and Essay•• resulted in a decided reduction of the disease. 
Of sugar-cane in Hawaii , Mr. Cobb" says, "The chances seem distinctly to 
favor the ultimate securing of resistant varieties that are also highly pro­
ductive." 
The Le Conte pear succeeds best in the Gulf Coast and Southern Atlantic 
regions being quite free from blight, more so than Kieffer pear. 
51Landw. Jahrb. 30 : 7 7 1 .  Biedermann' s Centralb. Agrikultur chemie 32 : 2 3 .  
"Pammel, L .  H .  Monthly Review o f  the Iowa Weather and Crop Service. ! : 9 .  
"'Pammel, L.  H.  Fungus Diseases o f  Iowa Forage Plants. Pro. Iowa Acad. Sci. 1 : 9 3 .  
"'Rept. Am. Breeder' s Assn. 4 1 9 0 8 :  1 2 5 ,  1 2 8, 1 2 9 .  
55Rept. Am. Breeder's Assn. 4 1 9 0 8 : 2 2 8. 
••Bull. Tenn. A gr. Exp. Sta. 7 5 .  
07Cobb, Some Elements of Plant Pathology. 4 3 .  
• 
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With regard t o  blight o f  pears Waite•• says, "The thrift that makes a tree 
bear good fruit also makes it susceptible to blight. Check the tree by with­
holding tillage so that it makes a short growth and bears small fruit and it 
will be in a better condition to withstand blight than it  would were it culti­
vated." 
Some Resistant Varieties. Some varieties of apples have been found to be 
more resistant to rust than other varieties ; Oldenburg, Hibernal, Fameuse and 
"" Canada Baldwin in Iowa'• are more or less resistant. 
In observations with rust of the apple, the Mercer County crab was found 
to become affected by the Gymnosporangiuni macropus, while the Russian va­
riety Tetofsky on which it was grafted, was free. 
Within recent y ears wide infection has resulted to the Wealthy apple from 
proximity to the Cedar apple fungus on cedar trees. Duchess and its type are 
quite free from apple scab ; Wealthy is quite generally affected. . 
The Early Richmond and Montmorency cherries are very subject to leaf-spot 
( Cylindrosporium padi ) . 
Immunity from One Disease Caused by Presence of Another. Regarding 
peculiar conditions obtaining in the relationship of fungus and host, Dr. Hal­
sted'0 observes that one fungus develops in the host immunity from another. 
The rust Puccinia mamillata while common upon the ordinary plants of the 
climbing smartweed ( Po lygonum dumetorum ) was nearly absent from all in­
fested with Usti lago anomala. It would seem that the smut had taken posses­
sion of the plant and the latter did not longer furnish the proper feeding ground 
for the rust. The same thing was found to be true with smutted specimens of 
Panicum sanguinale, the leaves of which are rarely affected with Piricularia 
grisea, while the normal plants have foliage spotted with it. 
Transplanting. Burchard" calls attention to the fact that the American 
clover when grown in Europe, in spite of its more hairy character is more sub­
ject to mildew than the home grown varieties. 
Soil Conditions as Affected by Manures. Emil Laurent•2 found that the 
same variety of potato on which different fertilizers had been used showed dir­
ferent conditions for bacteriosis. Nitrogenous and potash m anures m ade tlie 
potatoes more immune toward Bacillus coli communis of artificial infection.  
The author thinks that the ability of a potato t o  resist bacteriosis rests upon 
the ability of the cells to produce soluble cell substances whose strength is 
utilized by alkaline conditions. 
Toxin. Miss C. E. Marryat03 states that a very susceptible variety of wheat 
was cultivated to study the effect of immunity the germ tube entering readily 
by means of passing through the stomata. In the case of a resistant Einkorn 
the germ entering through the stomata but in a short time the hyph::e began 
to break up. The author suggests that immunity is due to the production of 
a certain toxin or  antitoxin . 
BIOLOGIC SPECIE S .  
Biological experiment with fungi is of great importance and considerable 
work has been done of recent years with the biologic species of rust ana 
mildews. 
�s\\T�1 i te.  Report U. 8.  l) e p t .  A gr. 1 8 !) ;1  : 2 !1 9 .  
'"Prr mmPl.  Cedrrr A pp l e Fungi n n rl  Apple Rust.  R u l l .  Iowa ,.\ gr.  Exp.  Sta.  8 4  : 3 6 .  
Go�Iyeological Notes lV. B u l l .  Torr.  Bot.  Club.  o! G  : 1 � - :.'. 0 .  e1L;1 n rhY. ·yv0C'he11 . b l .  f .  Sch l e siY i g  Hols t P i n  !J l  : ::i 4 .  62A n n .  D e  l ' I n , t .  Pnstenr 7 .�  : 1 .  Centrrrlb. f. Bakt. n.  Prrr.  2 Abst.  5 : 6 8 5 .  
63Jour. ,..,\_gri. Sci.  2 : 1 2 U .  
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During the summer of 1908 there were placed under observation in the 
greenhouse, plants of the following grasses : Lolium perenne, Phleum pratense, 
Poa pratensis, Agropyron repens, Panicmn crus-galli. Bromus secalinus, Setaria 
glauca, Dactylis glomerata, and Hordeum jubatum. Wheat plants bearing abun­
dance of Erysiphe graminis were placed in contact with the leaves of these 
plants, none of which became affected by it. 
From the work of Salmon" it appears that different forms of t:>phaerotheca 
humuli occur upon Pyrus Aria,  Potentilla, and other hosts, these forms having 
individual characteristics. "While these forms present slight morphological 
differences, these are not sufficiently marked to prevent the forms being con­
sidered as belonging to the species." 
Dr. Salmon" experimented with mildew of Erysiphe graminis. The form 
found on wheat will not normally infect rye ; but when the leaves of  rye were 
injured by cutting or  bruising they could be infected by the fungus from the 
wheat. 
Dr. G. M. Reed who has carried on a series of experiments with Erysiphe 
cichoracearum00 D. C.  has shown quite conclusively that the fungus "occurs on 
at least eleven species of the cucurbits belonging to seven genera, infection 
occurring in these cases in fifty per cent or  more of the trials. Only three 
species belonging to two genera are entirely resistant to the mildew." It is 
evident also that this fungus will produce the mildew upon other forms of 
plants. In the record by Dr. Reed out of fifty-four leaves of common plantain 
inoculated with Erysiphe cichoracearum from squashes ten were affected .  
The sunflower was likewise infected in 35  per  cent of the trials, but  he failed 
to inoculate mildew of cucurbits on asters and goldenrod. 
!\fr. Griffiths" observes that while the favorite habitat of E. cichoracearum 
appears to be on the composites, it is not confined to this group . The entire 
absence of the fungus on hosts which are generically related, is therefore a 
matter of surprise. Mr. Griffith observed such a case in a garden where three 
species of Artemisia, A. Ludoviciana, A.  tridentata, A.  longifolia, grew i n  pro­
fusion, and in closest proximity. A. Ludoviciana was loaded with E. cichorace­
arum, but search failed to find it upon the other two species. No positive 
reason can be given for the absence of this fungus on the two species in ques­
tion, under such favorable conditions. 
Although closely related there is much difference in the aromatic principle 
and the development of trichomes in the two species. 
A parallel case was observed at Buffalo, Wyoming, where A .  dracunculoides 
and A. Canadensis were grown together. 'fhe former had an abundance of E. 
chichoracearum upon it while the latter was entirely free. 
Rusts also show peculiar relation to hosts. The Puccinia coronata does not 
grow equally well on the orchard grass, and on some other hosts on which it 
has been recorded. The forms of Puccinia rubigo-vero behave differently on 
various host plants. The form on rye is different than on wheat. 
J .  Ericksson•• who has made a special investigation of cereal rusts considers 
that the several forms of  Puccinia gra,minis on different host plants are distinct. 
"Monograph of the Erysiphaceae. 5 6 .  
"'Annals o f  Bot. r n  : l 2 5 .  
66RPed, n .  M .  Infectien experiments with Erysiphe cichoracearum D .  C. Separate 
Bull. U. Wis. 2 5 0  : 3 4 1 .  
67Griffiths. Some Northwestern Erysiphaceae. Bull. Torr. Bot. Club 2 6  : 1 3 8-144 .  
••Ueber d i e  Spezialsierung des  Getreidesschwarzrostes i n  Schweden u n d  in anderen 
Landern. Centralb. f. Bakt., Abt. 2 .9  : 5 9 0-607 ,  654-658. 1 902 .  
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e. g., P. graminis secals o n  rye, P. graminis tritici on wheat, P. graminis on 
Poa. 
Klebahn'• too has found that some of our rusts must be considered as biologic 
forms. Demonstrated especially in connection with the aecidial forms of the 
grass and grain rusts. 
Carleton70 arrived at somewhat similar conclusions. 
Arthur" also reports on the restrictive development of some of the species . 
Freeman's" work clearly indicates as quoted by Reed that the uredospores of 
barley will infect wheat and rye as well as barley and oats. The uredospores 
from rye will infect rye, wheat, barley, but not oats. 
The following record is a summary of the work conducted by this Station 
since 1892,  and the previous work by Dr. Halsted and Dr.  Bessey. We have 
therefore a record of the abundance of fungus diseases in Iowa for nearly 
twenty-five years. The earlier records, of course, are not so complete as the 
later records. For use of characters see end of table. 
Eriksson and Henning Die Getriederoste. Stockholm. 1 8 9 6 .  
••Die wirtswechselnden Rostpilze. Berlin. 1 9 0 4 .  
1ocereal Rusts of the U. S. Bull. Bur. Pl. Ind. Veg. Phys. and Path. U. S. Dept. 
Agrl. 1 6 .  
"Cultures of Uredineae 1 9 0 4 .  Jour. Myc. 1 1  : 5 0 . 
72Cited by Reed 6 6 .  
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COMPARATIVE DISTRIBUTION OF COMMON FUNGUS DISEASES IN 
Name of Disease 
Bacteriaceae- I : I I I -- :-- :- :-- :-
1 Apple and penr b l i ght----- ------------ ------------------------- + I + i \ I i. -- . -- · - - - 1 --
: ::::�:�vi;:i��-t--�����������::== ========:�:: --:--;-1-1-:-
4 T u r n i p  rot and cab bage roL------- ----------- ---------.::.:== 1=1==1=1= 
i> Bacter i os i s of corn----------------------- ------------------------ __ 
-- I- _ 1_ 1_ 
6 Carrot rot - - - - - - - - - - - - - -- - - - - - --- - - -- -- - - - - - - - - ---- - - - - - - - - - - - - - - - I I I 
-- --'-- '--7 Bacter io s is of potato---------------------- --------------------- -- --i- --1,-
Peronosporeae-
---------------- --------
- ---- ----( ? )  8 Potato rot , early blighL---------- ----------------------------- 0 0 
---- -- - ---( a )  
9 Downy m ildew o f  grape- ---------------- -----------------------
10 D own3· m ildew of Shepherd's Purse--------------------== --1�1-\-,-\-
11 Downy m ildew of lettuce------- -------------- ----------------- =1=1=1 - - i= 
12 M i l let d i sease ------- --------------------------------------------- I ' i II I -i·-i-·--'-
13 W h i t e  rust of radish and Shepherd's Purse________________  + + ' \ ! I 
--1-- 1- - - -
Exoasceae- 1 : 
14 Plum pocket ------------------:---------------------------------- --l+i- --=- --=- -
--'--'--- -15 Enla rged plum branches- ---------------- -------------- - - - -- - - - - : 
1. �: :::::n::��--���1--:::�:�::::::=:: ��:::::::::�::::�:�::��== 
= - := - - = 
Ery s i pheae- -- -- i-1-1-,-
__ __ _ _ _  !_ 
18 Rose mildew - ---- ------ ---------------------------------------- ---
19 Mi ldew of apple------------------------------------------------- I 
20 Powdery m i ldew of cberrY-------------------------------- ---- - _ + _ 1� _ _ = 
'80 '83 
21 Powdery m ildew of grape-------------------------------------- __.:.':_ -=- -=. -=.  -=./_ 
2 2  Powdery mildew o f  Dooryard Knotgrass- -------- ------ ----- I j 
: :::::: :::::
. 
:: ::,:::
=::::==:::
:===::==
::=::::: : = = ! = = 1= 
25 Powdery m i ldew of grass------------------------------------- =1=1=:= =1= 
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IOWA, FOR THE PERIOD 1870 TO 1908 INCLUSIVE. 
' 
I i ! I � : .1 I I : I 
' ' ' ' I : I I I I 
: I '1 : ' . I : 
1886 j1S87 /1888 )1S89 l 1soo l 1S91 : 1�2 iar.i 1 1394 / 1s95 ! 1896 ts91/ 189Sl 1S99 i 1900 J 1001 1 1002 I 1oos1 1004 1 wo; l 1900 1 19Cl7 j1908 
- - _!_l_l_11._1_l_j __ !', __ 1 __ j __ [ __ 1' __ 1 __ 1 __ 1_1___-1=-1- ----=-'--: , i I I l ( a ) , , . .I 'I , 'I j ' . . I I I +  + + + , - _ 1 _ ! - , - , - . - 1 + + + 1 - 1 - 1 --- -1-.-!-l--1.- - -- -- , -- ,--1-- 1-- 1-1.- 1- 1-1- .. -1-- ' 1 - 1  1 - 1 - - - - , - 1 - - : - 1 - 1 - - - - 1 -- · - -1- _1_1_l_1_!_ -- -- , -- 1-- l -- ' -- r - 1 - 1--=- ·-=+-=- , - 1 ---1-·1-1-1-:-.---
.
-- -- 1-- :-·- 1-- --:-- - .- 1- 1 -1-'1-+ + + - - • - : + - + - -
- - - . - · - 1- f- 1_ · - I - • -- -- i--1-- 1-- --:- '
.
-:
-
i- i- - 1-
, ! I 1 - I 1 - 1 - I I : ' : I 1 - 1 + 1 - 1 -- -1--[-i_!_j_l_I_!_ -- --i--1--i-- -- --,--=-1-1--,---=-1--=-- - --=-1-1-'-·- - -1-,-- -- --1--1-- --1---=-:-- - 1--=- 1--=-1--=-. - ' l l l_I _ _ _ __ 1 __ -- .-- -- 1- i ·-·-1.-. i I I : i ! ! ! ' I I : ' I (?) - - - 1-. -1-·- -,- -- - 1 -- -- -- : -- -- - , -- 1 - . - - : -
:_ I I i o 1 0 '1 0  o : o I •  1 0 : o ' + ; o 1 o j o  o , o 
(�) ---=- 1-1-1-1-1-:1.-=-1-=- :c�) .-=- -=- 1-=-1-=-1-=-1-=- 1-+- :-:- ic�J:--:- 1-=- -=­
- 1-=- 1-1-1- :-·-=-1-1-:-k�) -=-- -=-:-=-1---=-1 -=- :-=-,-=-1.-=-1 ,._, 1-:=- I-=- '!' '!' 
I I I ' I . ' ' ' ' -·-. - - .1-, - .- -.· - · - .·.-- -- 1.-- -- 1--1-- - 1 - 1. -1. - 1. -·- -I , I j : I ' I , ·1 I I , I (  a ) - ! : + ' 0 - ' I I I I . + 1 i + --, 1·-1-1-I.--!-1-1 -- --- l--1-- 1--1-- --:-l--1-1- _ _ 
I 
J i 1 l < a ) I  1 j ( a ) I  I 'I I · 1 · i ( a ) j' 'I l + 1 .  1 - 1 + · + - + - - 1 - - - 1 - . - 1 + - - - - -I I : !  I I : I ! I ! - --1-1-:1-1-1-1-1w -- -- i--
1
-- , -- --1--1- i < a > r--1 - ;- -
2-1=- _11._1_1_J_l_
l
._:1-_1. �i __ ___ 1 __ .
 
__ : __ ! __ ' __ 1!_� 1
.
--=-_1 __ 1�1. -=- -=-
' ' I I ' ! I I I i ! I ' I : ' I - - + - � - : - +!--=-1--=-:--=-!--=- -.=-1-::..- :-=:-1-=:-1--=- -=-1-=-1--=- --=-1--=-; + --=-- -i-1-1·-1-1_,_1_:_1. __ -- ·. _ : __ 1 __ __ : __ 
1
.
-·
.
· - 1- 1
.
-
.
- -
+ 1 1 - 1 - 1 _ - 1 - ' - l _ l _ j _ ! + i - 1  ! + ' - + I I I 1 ' ' I 1 - - - -,-- +;-iol_I __ -- ,-- ,-- 1 -- 1-- 1-+-i+'--=- --=- +:+ --=-= == =l=i=l=i - 1 ° l=l== =]==:==1==1==1==:=f= o o I o o ' I I I I I I I I ' I ' I I _,: __ !_'_ - -1-·-·-.:_: __ -- __ : __ __ l __ J-J-- ·--1- 1 - � - ! -
I I I i I ! I 1 - 1 - 1 - 1 - - 1' + '1 + 11 + --. -.---1---1-1- -- --1--1--1-- -1.-1--.-.- -1 ( d )  ' + + I I I - 1 - I - 1 --1-'-+-+!-=-�, : I : !- -- -- 1 -:_-i_+_i __ l_ l_ / <�> -=--=-\-;-; -=--1-1---1-=-1-1-=-1-=-,--
-
- --i-�-!-- 1--i-l-i-=- -:-1-:-·1-=- ---:: -1-1-- - -,- -.-1- I- -- -- -1--l-- -- --·----1---1-1-- - -1--1-1·-1-- - _ _1_1--1-- 1-- 1-1(:) � -:__:__ � 
+ 1 - 1 - - 1 - + 1 - + - - - 1 + 1 + + + + ; +  + + I - + -1-1
1
_
1
_ - -1- -:-1-1- -- -- !1-- :-- :-- 1-- !- im _1_•_ -
- 1  : I 
' I I . I . i '
- I + , + + -
+ 1= :=1=1 - =I= + I - , - l� :=-=c=l-�1=1== !=1=i - 1= 1 - i - 1 -
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COMPARATIVE DISTRIBUTION OF COMMON DISEASES I N  
N a m e  o f  Disease 
Hypocreaceae- -:-'-!-!_'_ 
25 E r g o t  - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - - - - - -- - - - - I ! ! I - -
--1--1- 1-1- -
Fungi_2ll1!)_':_����!__:_��=----- ---------- --'--•- 1-
l
l_ . _ 
i ' ' 
27 S p o t  <l i sease of strawberrY--------------------------- --------- + ' + , 1 -- -- - · - ' - -
: ::::::;:� ::::::�::::::::::::_:::::::::::::::::::::::::::::: =+' • : - 1 - i  
31 Spot disease of walnut----------- ------------------------------- --:--;-1-1- _ 
32 Potato-scab - -- -- -- - - -- -- ------ - - -- -- ---- -- ---- ---- -- -- ---- -- - - -- - - I - [ I _ _ _  
I 
_ _  _ 
33 Po ta to h l i gh t (late) --.,,.------------------ ------------------------- , 1 
31 Spot d iseas e of cherrY-------------"---------------------------- 0 j 0 I=:= =1= 
3:; Spot d i sease of black curranL-- -- ---------- -- ------ ------ -- --- __ i __ !_j _ _ '_ , I 36 Spot d i sease of red currant- ------ -- -- - - ---- ---- -- -------- ---- - i __ , __ _  , _ _ , _  
37 Spot di sease o f  gooseberrY------------ ------ - -- -------- ---- -- - --1--
-
:- - :-
38 Spot d i sease of beeL-- -- -- ------ ---- ---- ------- - -- ---- -- ------ --- I I I 
39 Anthracnose of raspberrY- -- ---------------------------- ------- +1--1-1- -i-
--i- ,- - - 1 -40 Anthracnose or black berry_____________________________________ 
I I I i 41 Spot d isease of Alfalfa _ ______________________ _________________ _:-: --,--1-:-,-.-
-- 1-- - , - -j-
4 2  Brown-rot o f  stone fruits- ------ -------------------------------
. 
0 I 0 I i 
:: �::::: ::;:h:-:��:::��:::=�::::::::::�=:�:�::::�:��:::��::�::=: =1=1=1= =i= 
45 Bird's-eye fungus - -- ---- -- -- --- -------------- -------- ------ ---- - ==I== =t= 
4-0 Brown-rot of Sugar BeeL--- ---------------------------------- o O I I __ _ l _ _ _ I _ 
47 Scab on cherrY--------- -------------------- ------- --- ----- ------- __ __  I _ _ _ :_ 
48 Scab on plum- -- ---- - - -- -- ------------ -- ---- ------ ---- - -- -------- - __ __ I_ - t' - t-
49 Scab on peach- ---------- ----------------------------------------- - [ 
50 Yellow leaf disease of barleY---------------------------------- = = = =1=1= 
rJ r
e:;in�:::pot - - - -- -- -- ---- - - - - -- ---- -- -- -- ---- -- -------- ---- -- -- - - - - -- - ------1-1-
, ' 
·5!l Common grass rusL---------- ----------------------------------- + + - - - ,- " 
53 Covered rust - -- -- -- -- -- -- ---- ------ -- --------- -- - - -- -- -- ---- -- -- ------ -=-:-
-------------------------- -- -- - - - ' -51 Crowned rust on oats- -- -- -- -- -- ---- ---- -- -- ---- -------- ------ - __ __ -=- -=- -=-i_ 
65 Bean rust 
: -- -- - - - -
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lOWA FOR THE PE llIOD 1870 T O  1908 I N C L U S I V E - CONTINUE D .  
I I I I ' I I ' 
I ! I : I I . lSSG 188• : 1888 l&l9 : rsoo 1 1sg1 1 1s112 /.1s93 [1so1 f 1s9;; 1896 tso7 : 1s�s 1 1s99 1iooo , ioo1 / i002[uw3: ioo1 j 100; 1 rno6, ioo1 l 1oos 
_ ! _ _  1_!_1_1_!_,_ 
-
-- __ jj-- :-- 1l __ ' _ _ l_ j_ 'l_ J _ ; _ ' _ I _ - 1 - 1 + 1  1 - i  J - !  • I . I : I ! + ' ! + 1 + 1- : - i 1 - ; : - - 1 - -- --- -- 1-- 1-- 1-- - !- - 1 - : - : - 1 -- - _,_,_1_1 _ _ _ _  -- _ _] __ -- -- -- _,_, _ _ _  - -I 1 I ' 1 i I I 1 1 ' l ( a )  , ' 1 - :  I ' · - - ; +  - - 1 - - - - i - 1 - - i - 1 - , + ' - 1 - 1 --i_:_!_i_'_ +:--:=- + --:=-1�- �- I--=- --=-1--=-1-=-:+1+1+1--=-,+1+1--=-
:== , � : - : = ;-- , - �!= =1=:=:= =! = I : !I = ! : = I  = ' = l - 1  I ! I I + 1  '1 I ' ' · + + + 1 + _,_ - - '- '- ,- - -- - 1 -- -- --1--1-- -- -:- - - - --1 1 , , , (  e )  1 I 1 , I - ; ' 1 + ' - ' - 1 ' I : - + + + ' + 
- 1.- ·-, - 1- :-1-·1-1_ (?) __ -1-- -- 1-- ,-- - - -.- - -:-! I ' I 1 + 1 1 + + ! i + I I ! - - - + 
= == = + I + I - � + �-1 - . + 1:== == I== == == :=:: : + ! + I - - - - I + 
_: __ _ _ _:t:_'_:t:_1-='=-- l-='=-- 1-=-1-='=-- _=---_ __ l __ I __ : _�,  __ : _� _:t:_,_· _ _ -=.. -=.. '1 ' ' I ! I ' ! i ( '!) I ' ·1 ' : I : ; · : ' · + i + + I + - ' + - , 1 + 1 + - - + -
- 1 - . -
-
_,_,_,_1--.- -- -- , -- -- 1 -- -- -- -1-,- - · - ·
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6 4  IOWA ACADEMY O F  SCIENCE 
COM PARATIVE DISTRIBUTION OF COMMON FUNGUS DISEASES I N 
I 1sro- J 187s- 1 l I ! Name of Disease 1877 1881 11882 188311884: 188i, 
56 Clover rusL- ------- --------------·----------------------------- I I I I I 
57 Corn rus t- --------------------- --------------------------------- -=--i--=-1-=-/-="i-=-1-
: :�::� ::::����� ��::::::::::::::::::::�:::::=���:=:::::: :::�:: =1=!=1=1=1= 
60 C e tlar-ap,ple r u s L ------------------------------------------------- -=---1+:-;-;+ + 
- 1- ,-1-,- -61 Ce dar -ap pl e rust----------------------------------------·-------- I i 1 I 1 -- -- i- ,- - . -
62 Cedar apple rust-------------------------------------------------- I I / / i 
63 Apple rusL------------------------------------------------------- --!--;-1-1-:-1-:---:----J-,_,_ 64 Rust on Ba rberrY--- ---------------------------- ---------------- - I I i I 
65 R u s t  on ash------------------------------------------------------ + I + l=I= =, + 
66 Red rust of raspberrY--------------------------------- ------ ---- j f I ! 
: �::::::�:.� l::t����:: ::::::::::::::::::::::::::::::::=::::::::: + 1=1= = =:= _ ,_1-- - 1- '-
69 Asparagus rust - ---- -- ---------- -- -------- ---- ------ ---- ------ -- - ! i '. II i U s tilagineae- --
:-- --
:- -
:
--
70 Oat smut ------------------------------------------------------- 1-_/_/_ -
71 Wheat smut (loose)--------------------------------------------- =j= =1= = = 'i2 Corn smut - - - - - -- �--- - - - - - -- - - - - - - -- - - - - -- - - - - - - - - - - - -- - - - - - - - - - _:!:_f-=-1-1-1- _ 
73 Barley smut - -- - --- --- ------- -- -------- ------------- --------- ---- I I i I, 
-,- -1-'-1--74 Barl ey smut (naked>----------------------------- -- -- - - -- - - - - - - - I \ : 
:: ::::a�lf :::t:::�:::::::::::::::::::::::::::::::::::::::::::::::: - 1= = = =1= 
'1'T Sorghum smut --- ---- - -- - ---------- ---- -------- --- ------------- --/-- -- -- --/--1-1-1--'-78 T i m o thy smut - -- -- ------- -- ---------------------------- ---- ---- 1 -,- -1- -,-79 C rab -grass smut ----------------- -------- ------- ---- ----- --- I 1 ! 
80 Wi l d  r ye smut- ------ ------------
-========== --1--1-I- - , ­--,-1--1- -,-8 1  '.\ I i l l e t  s m u t  - ---- - - ---- ---- -- ---- -------- -- - - - - ---- -- -- -- -- -- - --- - --!-- -[- ' -
R eferences : 
( a )  A h u n d a n t  early in th e season . 
( b )  A b u n d a n t  early i n  season on cherry . 
( c )  A b u n d a n t  in the fa ll . 
( d )  A b u n d a n t  on seedlings . 
( r, J  C o m rn o n  on 8 u ga r  bee t .  
( f )  Co m m o n  on peppn-grass e a rl y  i n  tll P  s p ri n g .  
( fl )  . \ h u n tl a n t  o n  seed l ings of cherry n n tl America n  plum . 
( It )  A b u n d a n t  on w i l d  a pples . 
( i ) Severe local l y .  
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IOWA , FOR THE PE RIOD 1870 TO 1908 I N C L U S I V E - CONTINUE D ,  
I ,Ii ! I I I : I I ' ' l I I i I 1886 1887 1888 i l889 j l800,1891 '.�89'2 1893 1804 1 189:. 1 1806 l897 1 1808 i 189  [19(J() i l 901 1 1002 • 1903 i l90l 1905
.
l 1906! 1907 HJ08 
I - ! + ! + + I -- -- -- -- _+_ '_:::_ :_:'.:_ 1__!_:--=- '--=- I--=- --=-
- ' - : - - ' - 1==1= = - 1== � -- -- --=- --=- --=- -·- -·- - -! I ' I I ' _:_1_ - --_i_ - -=-1 _ _  -- - - -- _{)_ ·_{)_ 1� � �·� � � � i . i - - -- ; - - - - - · - :- - - -- -- -- � -- -- -- - :- - - - 1 - '-
+ . - - - - + 1 - - - - - - - - , - - - + + + I + + - - ' - - - ; - ' - · - - - -- -- -- : -- -- ' --
,
-
:
-- - - - 1- ' -- - , - - - _ , _ _  . _ _  -- -- __ , __ -- -- - - - - - - -
1 - ' ' : - - · - - - - - - - -- -- ' -- -- -- -- - ! - - -- - - . -
+ _ j ( h )  + + + + + + + = = = - _ , _ - = - - �= � � � � �= - - - - - 1 - 1 -
- i i : � - : � 0 0 0 0 : . - - 1 - ! 0 - :- - - - - - - -=- -- ·-- -- -- -- -- - - - -=- -=-1-=- -- - ' - - - - - -- - - -- __ : __ -- -- -- -- - - - � : - -+ - -- - . - - - - - - - - . -- -- -- - -- · -- -- - . - - · - - - -+ i +  + + + + 1 +  + + + + + + + I +  + + + + - - :- - - - ; - - - - -- -- -- -- -- -- - .- ;- - - - -
' ( i ) ( i ) , 
1 - ; - - - 1 - - -- - - - - - - - -- - -- -- : -- -- -- - -- - · - - - · - - , -
- - - - - -,+ - + - -- -- -- -=- -=- -=- -=-1+ +,+ +'-=- -=-- ;_1 ; - 1. , • -� = ��=�:���1-=-I : ,  = ,  = ,  = = = 
+ - _ , _ , _ - - - - ' - � - 1 - -
- __ ·_ - -1-'- - - -- -- -·- ·- - · -- -- --- --1-,- -,- -.-
, o o , · I 1 - - - - : -+ _+_!= -+ + + + + + + =+= �= �=!=+= =� =�: + i + + + + i + + ' + ' i I I • ' : I _ !_ 1-,- --=-i- -,-=- -=- -=-1-=- � -..-=- , -::=- -=- -=-- i+ i-=-1-=-1-=- ;-=- -=-·-=-
= ==I=' + + I + + ' + + i + , =+_ =+}!=[+= :!= �=! + I + . + ; + 1+- ,  + : + 
- __ '_ ·- -=- '-=- -=-'-=- -=- -=-I _=-_ .:=-_ -=- _-::__ _-=-_ _=-_I_=-_,-=- -=-'-=-'-=-' -=-·-=-
- - - ' - - •- . - ' - - -,- _ ,  __ ! __ _  - - -- _ _  j_ !_j_I_: _ _ :_:::_ 
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66 J O \Y A  ACAD K.\IY O F  SCIEKCE 
SCIENTIFIC N.UIES OF FUKGIS DISEASES. 
L. Bacillus amylcivorus ( Durr ) De Toni. 
2 .  Bacillus sorghi Burr. 
3 .  Bacillus solanacearum E r .  F .  Sm. 
4 .  Bacterium campestre ( Pam. )  E.  F. Sm. 
5 .  Bacillus cloacea Jordan 
6. Bacillus carotivorus Jones. 
7 .  Septoria ribis Desm. 
8 .  Phytophthora infestans De By. 
9. Plasmopara viticola ( B .  & C . )  Berl and De Toni .  
10 .  Peronospora parasitica ( Pers . )  De By. 
11.  Bremia Lactucae Regel .  
12 .  Sclerospora graminicola Sacc. 
13. Cystopus candidus ( Pers . )  Lev. 
14 .  Exoascus pruni Fuclc 
15 .  Exoascus communis Sad. 
16. Exoascus deforrnans ( Berle ) Fuck! .  
1 7 .  Taphrina aurea ( Pers. ) 
1 8 .  Sphaerotheca pannosa ( Wall . )  Lev. 
1 9 .  Sphaerotheca M ali ( De By. ) Burr. 
20. Podosphaera oxycanthae ( D . C . )  De By. 
21. Uncinula necator ( Schw. ) Burr. 
2 2 .  Erysiphe cornrnunis D.  C .  
2 3 .  l.\l icrosphaera alni  ( Wallr . )  Schw. 
24 .  E rysiphe cornmunis D. C .  
2 6 .  Erysiphe gram i n i s  D. C.  
26 .  Claviceps purpurea ( Fries . )  
2 7 .  Sphaerel la Fragariae (Tu! . ) Sacc. 
27. Sphaerella Fragariae ( Tul. ) Sacc. 
28 .  Venturia inaequalis ( Cke. ) Aderh. 
29. Plowrightia rnorbosa ( Schw. ) Sacc. 
30 .  Guignard ia Biel wel l i i  ( Ell . ) V. and R. 
31. M arsonia Juglandis ( Lib . )  Sacc.  
3 2 .  Oospora Sl'abies Thax. 
:1 3 .  :.\laf'l'ospor ium solani  Fm and l.\Iart. 
34. Cylindrosporium Padi Karst. 
35. Septoria ribis Desm. 
36. Cercospora angulata ·wint. 
37. Septoria ribis Desm. 
38. Cercospora beticola Sacc. 
3 9.  Gloeosporium venetum Speg. 
40. Septoria Rubi Westd. 
41. Pseudopeziza Meclicaginis Sacc. 
42. Sc lerotinia fructigena ( Pers . )  Schw. 
43. Fnsarium culmorum C\V. G. Sm . )  Sacc. 
44. Cladosporium herbarnm ( Pers . )  Link. 
45. Sphaceloma amppl i n nm De By. 
46 .  Rhizoctonia betae Kuhn 
47. Cladosporium carpophil u m  Thurn 
48. Cl adosporium carpophilum Thum 
49. Cladosporium rarpophilum Thum 
5 0 .  IJelminthosporium gram inum Rabh.  
5 1 . l.\Tarson ia l\l art i n i  Sare .  and Ell . 
52 .  Puccinia graminis Pers.  
:13 .  Pnccinia rnbigo-vera ( D . C . )  Wint.  
54 .  Puccinia coron ata Ccla. 
55. Uromyces appencliculatus ( Pers. ) Sacc. 
56. l!rornyces Trifol i i  (A. and S. ) Wint. 
57. Puccinia Sorghi Schw . 
5 8 .  Puccinia pruni Pers. 
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59.  Puccinia pruni Pers. 
60. Gymnosporangium macropus L. R. 
61.  Gymnosporangium clavipes Cooke and Peck. 
62. Gymnosporangium globosum Farl. 
63. Roestelia pirata Thaxter. 
64. Accidium Berberidis Gmel. 
65. Accidium Fraxini S. 
66. Gymnoconia interstitialis ( Sehl . )  Lagh. 
67.  Phragmidium subcorticum ( Schrnk. ) Wint. 
68 .  Aecidium G rossularire D. C. 
69 .  Puccinia Asparagi D. C.  
70.  Ustilago avenae ( Pers . )  Jens. 
71. Ustilago Tritici ( Pers . )  Jens. 
72. Ustilago Zeae ( Beckm. ) Unger. 
76. Ustilago neglecta Niess!. 
74. Ustilago nuda ( Jens . )  Kell . and Sw. 
75. Tiletia foetens (B. and C.) Tu! . 
76.  Ustilago neglecta Niess!. 
77. Sphacelotheca Reiliana ( Kuhn ) Clint. Sph. Sorghi ( Lk. ) Clint. 
78 .  Ustilago strireformis ( West ) Neissel. 
79. Ustilago syntherismre Pk. 
80. Urocystis agropyri ( Preuss . )  
81. Ustilago Crameri Korn. 
G7 
AMES, TEMPERATURE IN DEGREES, AND PRECIPITATION I N  INCHES, 
FOR YEARS 1907 AND 1901-A COMPARI SON OF A DRY 
YEAR WITH A WET YEAR. 
- - ---�_-_____ c:.__ -------------- -------
Month 
1907 1901 
Temperat u re in degrees Preclpi- Average I Precipl· . . tem p s r - '  1 . 
'lax 'l ean l\I ' mches degrees m ches .> , • a I Ill . 
' 
· - . 1  ti:t 1 0 n  m ature Jn I ta t on Ill 
------------------ ---- · ----'� -----
January - - - - - -- -- -- -- __ - - - - - - - - - - _ _ _ _ _ _ _ _ _  i 
r1;�.�� a�=-_:::::::::::::::::::::::::::::::: I 
A pri I - -- -- -- -- - - - - -- - - - - - - - - - - - - - - - - - - -- _ _  
May ----- - - -- - - - - - - - - - - _ _  - - - - -- - - - - - - - - - _ _  
. Ju ne _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - - - - - _ _ _ _  _ 
July _ _ _ _ _ _ _ _ _  - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _  _ 
A llb'llSt --- --- - - --- -- - - - - - - - - -- - - -- - - -- - - - -
September - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - , 
October _ - - - - - - - - - - - - - - - - - - - - -- -- - - - - -- -- - 1 
����� �g[. ::::::::::::::::: :: ::::::::::::: I 
T o t a l R  - - - - - ----- - - - - - - - - - - - - - -- -- - - - - - 1  
28 . 19.  1 0 .  • 7 3  2 3 . ti  . 57 
36 . 2:> . 7  15 .  . 55 18. .9  
3 l . 5  40 . 7  42 . 7  . 27  34 . 4  1 . 64 
54 . 2  42 . 29 . 8  . 67 49. 1 . 82  
67 . 53 . 4  40 . 3 . 54 61 . 4  3 . 69 
77. i 64 . 9  .52.  3 . 26 74 . 4  2 . 36 76 . 60 . 3  .),). 5 . 32 83 .3 2 . 26 
8.). 66 . 5  48.  6 . 15 7 2 . 8  1 . 21  
7L 62 . 4  3-0 . 6  2 . 14 61 . 3 . 65  
62 . S  49 . 8  36 . 6  3 . 0 !  ;;s . 9  2 . 98  
43 . 6  313 . 2,) . ' 1 . 02 37 . 9  . 67 33. 29. rn.  I .83 20 . 5  . 57 
---- ---- --� ----- ------ -----
.it1 . \I  4 (]. , j H . 8  27 . 58  4D.2 22 . 32 
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l i8 IOWA ACAD E M Y  OF S C I E ::\ C E  
TEMPERATURE AND RAINFALL FOR AMES, 1 9 0 8 .  
---- -·--- ---------
Prec i p i tat ion - - - - - - - - - - - - / . 55 1 . 55 . 4 5  ' 1 . 94 7 . 9;; 3 . 93 3 . 63  
Tem pera ture - - - - - - - - - - - - 24 . 8  24 . 8  . 38 . 1  50 . 4  59 . 3  67 . 72 . 8  : - - - - - - : - - - - - -
-----
AMES, MEAN TEMPERATURE IN DEGREES, 1876-1907.  
--- -----
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
188 1* 
188'.5* 
1886* 
1887* 
1&.."8 
18:'1! 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
18\JS 
1899 
1900 
1001 
190:2 
1003 
1904 
190.i 
1906 
1007 
---- ------- -------
� 1 � 1 i 1 � 1 �  
- - - -- - - - - - - - - -- - . 1 6 .  
===========�==== I 12 . 23 . 
================ I 1 4 . 32 . 
8 .  ================ ! 22. 
- -- -- - - - - -- -- -- - 3 .  ::::::::::::::: : I 1.) . 9  10 . 5 1 1 . 4 
1 3 .  - - - - - - - -- - - - - - - - 1 
� ��������������� 1 -1��- -
- - - - - -- - - - - -- - - - 16 .  
- - - - - - - - - - - - - - - - 6 .  
- -- -- - - - - - - -- - - - 16.  
- - - - - -- - - - - - - -- - 1 2 .  
- -- - - - - - - - - - - - - - - - - - - -
- - - - - - - -- -- - - - - - 17 .  
---------------- i 23 . 
- - - - - - - - - - - - - - - - '  20. 1  
- - - - - - - - - - - - - - - - 26 . 4 
- - - - - - - - - - - - - - - - : 23 . 6  
- - - - - - - - - - ·- - - - - - i 2 1 . 8  
- - - - - - - - - - - - - - - - 2-L 
- -- - - - - - - - - - - -- - 14 . 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  , 14 . 5 
- - - - - - - - - - - -- - - - 2 4 . 8  I 19.  
3(), 
)3 . 
2 4 .  
21 . 
.JO. 
16 . 
32 . 
14 . 
19 . 1  
1 2 . 5  
2 .) .  
21 . 2  
2D .  
1 8 .  
25 . 
19.  
- -- -- -2>.  23 . 18 . 2  
- -- -- -1 8 .  15 . 3  l!J . 6  
1 4 . 9  
1 3 .  5 
24 . 3 
25 . 7  
! 20 . 48 . 61 . 
w .  48. 61 . 
fi .  11' .  56 .  
' 37 . 50. 63 . 
46 . 69 .  
27.  43 . 69. 
I 3.). 50 .  54 . I 29 . I 51 . 55. I 
:l5 . 3 53 . 2  65 . 3  
3 4 .  7 51 . 3 64 . 2  
37 . 3  58 .  69 . 9  
38 . 9  ! 60 . 73 . ;,  
I 23 . 49. 43 . 
3G. 50. 60. 
28 .  54 .  58 .  
28 .  51 . 59 .  
46 . 52 . 
44 . 5-1 . 
w. 00.  
.5 ! .  61 . 
- -- - - - - - - - ·- - 65 .  32 . 48.  59 . 38 .  49 . 60. 25. 48 .6  60'. 5 
- -- -- - - - - - - - fil . 4  34 . 4  49 . 61 . 4 40 . l  48 . 6  64 . 2  38 . 4  49 . 8  62 . 3  
35.  45 . 60. 
4 4 .  4 7  . 4  58 . 4  
27 . 4  52 . 7  60 . 8  
10 . 7  42 . 53 . 4  
i 
I 
GS . 
68 . 
68. 
70. 
73 . 
72 . 
70 . 
68. 
76 . 9  
68 . 1  
78 . 7 
82 . 3 
68 . 
67 . 
7 3 .  
69 . 
69 . 
73.  
72. 
68 .  
70.  
69. 
71 . 
/1J . 7  
6!1. 4  
74 . 4 
65 . 6 
6 1 . 8  
67 . 4  
70. 4  
68 . 1  
64 .9  
.. i 
;:l ' < 
75 . i 74 . 
75. 72 . 
78 . 75 . 
78. 72. : 77 . 75.  
79. 77. 
72. 73. 
76 . 70. 
78. 1  74 . 5  
79 . 8 74 . 3  
86 . 4  85. 
!W . 3  80 . 3  
75. 70. 
73 . 71 .  
77 . 68 .  
70. '69. 
71 . 72 .  
?fl. 72 . 
- - - - - - - - - - - -
70 .  72 .  
72 . 
78 . 70 .  
73 . 72 .  
73 . 2  Tl . 2  
73 . 76 . 8 
83 . 3  72 . 8  
72 . 8  69 . 3 
73 . 4  69. 4 
70 . 2  69 . 
70. 4  75 . 4 
70. 6  73 . 8  
69 . 8  00 . 5  
71 . 46 . 
64 . 49. 
00 .  48 . 
60. 58. 
61 . 47 . 
66. 53 . 
65. 54 .  ! 
4 4 .  
72 . 7 59 . 5  
67 . 7  ;;! , 7  
70 . 9  fi3 .  
67 . 3  59 . 1  
80 .  47 . 
61 . 4 7 .  
00. 4 9 .  
68. 48. 
64.  54 . 
68. 55. 
65 . 51 . 
68 .  49 . 
56 .  47 . 
72 . 56. 
6.). 47 . 
62 . 8  57 . 2 
06. 59. 8  
61 . 53 . 9  ' 
59.8 .02 . s  I I 00 . 5  51 . 6  
64 . 5  53 . 6  
65. 7  49. 4 
66 . 8  51 . 
62. 4  49. 8  
29 .  ! 11 . 45. 5 
20 . ' 17 . 45 . 3  
39 .  16. 48 . 9  
34 . 16. 47 . 7 
24 . 15.  
33 . 31 . 47 . 8  
36 .  I 19 . 4 8 . 5  - - - - - - ! - - - - - - - - - - - -
40 . 1  I 17 . 6 42. 35 43 . 29. 3 49 . 3 37 . 7 17 . 9 4 5 . 1  
40 . 9  I 23 . 9  53 . 9  
28 . 
3" ! 37 . 48 .  
- - - - - - - - - - --- - --- - -
30. I 32 .  ! 47 . 3  33 . 15 . 
36.  ! 22. 46 . 6  31 . 29. 
32. 25 . 46 . 8  
30 .  31 . 
34 .  15.  47 . 9 
37 .  10. 47 . 3  
44 . l  2 1 . 1  48 . 
33 . 27 . 2  
37 . 9  20 . 5  49 . 2  
40. 8  20 . 6  47 . 6  
35 . 2  20. 2  47. 4  
41 . 3  2 2 . 2  46. 4  
38. 2 28. 2  48 . 
35 . 7 27. 48 . 6 
36 .  w .  46 . 6  
-- · -- -- _ _  , __ __  , _ _  - - --- --- -- --- ---
- - - - - - - - - - - - - - - - 1 ' ' 
Average - - - - - - - , 15.  ' 2'2 . 2  33 . 9  49.6 ' 62 . 4  70 . 2  75 . 4  72 . 8  6,) . 1  52 . 3 5 . 1  27 . 1  ! 47 . 4  
* N oon read i n gs-n o t  H Y l ' r a ged into - to t a l .  
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AMES, PRECIPITATION IN INCHES, 1876-1907.  
- - - - - -- ---
69 
_ _ _____ __ J _�_ 1 � I  J I �  I �  I J_: � J  � IJ l �1 � [-�-1 1� 
1876 ---------------- 1 1 . 9  . 4  2 . 3;; 1 . 50  4 . 2;; 4 . 28  6 . 50  8 . 29 5 . 14 : .75 ' 1 . 72 .()'2 37 . 10 
i�JJ ================ ' - -���- : ::::: � :� 1 � :  ! : ii� � :� � :�g t� 3 :;;g u� 1 :r� - -:83- - - - - - -
1879 - - - - - - - - - - - - - - - - ! . 43 1 . 08  .78 ! 1 . 27 4 . 46 4 . 65 . 48 3 . 98  2 . 62 3 . 34 I 5 . 75 .25 29.12 
l&lll - - - -- - - - - - - -- - - - 1 . 25 . 52 : 2 . 66  3 . 06  2 . 37 4 . 18 6 . 0'2  6.34 1 . 18 1.20 .84 
1881 - -- -- -- - - - - - - -- - . 08  ' 2.50 ' . 94 ' 2 . 37 2 . 32 6 . 70 16 . 31 3 . 25 7 . 63  6 . 24 ' 2 . 7  .89 51 . 9  
1832 - - - -- - - - - - - - - - - - . 57 1 . 14 ' 3 . 09  2 . 44 5 . 21 7 . 43 2 . 66  2 . 15 . 51 3 . 37 2 . 17 . 98 31 . 72 
1883 - - - - - -- - - - - - - -- - 1 . 24 1 . 39 I .32 3 . 55  7 . 11 3 . 52 6 . 30  2 . 9"2 1 . 67 2 . 80  - ---- - - - - -- - - - - - - -
1 88 4  - - - - - -- - - -- -- - - - . 31 1 . 12 1 . 79 3 .30 1 . 80 2 . 06 4 . 71 2 .50 5 . 68  4 . 02 . 83 1 . 86 30 . 00  
188Ci - - - -- -- -- - - - - - - - . �3 : . 34 . 24 3 . 7D 3 . 69  6 . 01 4 . 31 9 . 40 3 . 64 2 . 06  . 2.5 . 88  33 . 41 
188(; - - - - - - - - - - - - - -- - 3 . 57 . 22  . 98 3 . 03 2 . 78 1 . 87  .06 . 53  4 . 66 1 . 11  1 . 12 .66 20 . 61 
1 88 7  - -- - - -- -- -- - - - - - . 63 1 . 44 . 66 ' 1 . 28 . 3!1 l . 81 2 . 78 1 . 73 9 . 77  1 . 50  . 43 .90 2'2. 76 
18'18 - - - - - - - - - -- - - - - - 1 . 08 1 . 30  2 . 86  2 . 25 6 . 49 3 . 65 5 . 15 3 . 37 . &> 1 . 45 1 . 90 
1889 - -- -- -- - - - - - - -- - 1 . 8{) . 48 '1' : 2 . 21 4 . 18 4 . 90  4 . 10 .87 2 . 47 . 40 : 1 . 15 . 95 23 .51 
1890 ----------- ---- - 1 . 95 . 96  1 . 20  ' 2 . 10 4 . 62 5 . 6;) 1 . 85 4 . 55 3 . 20  2 . 38 . 10 . 85 29 . 40  
1891 ---------------- 2 . 25 1 . 20  2 . 5.J 1 . 85 2 . 2.J 4 . 92  3 . 87 3 . 35 1 . 05 2 . 78  1 . 95 2 . 40 30 . 22 
1892 - - - - - -- - - - - - - -- - 1 . 00  . 30 2 . 30 4 . 28 8 . 86  3 . 74 7 . 06  1 . 95 . 1 6  1 . 79 . 63 .92 32 . 99 
1893 - - - - - - - - - - - - - -- - .28 1 . 37 1 . 73 2 . 42 4 . 89 4 . 70 2 . 47 1 . 08  1 . 86  . 52 .62 1 . 05 22 . 99  
1894 - - - - - - - - - -- - - - - - 1 . 06 1 . 00  1 .. 51 4 . 25 . 87  3 . 51 .04 2 . 10 3 .84 4 . 71 . 45 . 61 23 . 95 
1s95 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . o9 . 53 .60 4 . 08  4 . 28 4 . 69 2 . 70 4 . !l3  3 . 93 . 47 1 . 09  i . w  28 . 95 
1896 - - - - - -- - - - - - - - - - . 44 . 25 1 . 12 4 . 29  6 . 18 2 . 06  9 . 96  2 . 24 4 . 10 2 . 44 1 . 21 . 37 3! . 66 
1897 - ---------- ----- 1 . 29  .22 . 29 5 . 70  2 . 58  2 . 16 2 . 45 1 . 48 3 . 24 1 . 63  . 49 1 . 56  23 .09 
1898 - - - - - - - - - -- - - -- - . 46 1 . 42 . 78 1 . 52 3.88 7 . 10 1 . 10 3 .  30 3 . m'  6 . 03  1 .  40 . 54 29.00 
1 899 - - - -- -- - - - - - - - - - . 11 . 30 . 49 2 . 01 7 . 23 6 . 45 1 .60 3.70 ' .89 2 . 03 1 . 25 2 . 35 28 . 99 
1900 - -- - - -- - - - - -- -- - . 38 . 45 2 . 81 2 . 61 4 . 36 6 . �8 9 . 14 5 . 46 7 . 12 3 . 73 . 51 . 19 43 . 24 
1901 - -- ---- ---- ----- . 57 .90 1 . 64 1 . 82  3 . 69 2 . 36 2 . 26 1 . 21 3 . 65 2 . 98  .67 . 57 22 .32 
1902 - -- - - - - - - -- - - -- - 1 . 32 . 38 2 . 10 2 . 35 6 . 69  10 .01 s.06 7 . 12 1 . 66  2.w i . 11 1 .87 45.97 
1903 - - - -- -- -- -- - - -- - . 28 1 . 47 ! 1 . 44  2 . 39  7 . 3() 1 . 33 2 . 47 7 . 31 4 . 43 2 . 1 5  .60 ! .50 31.117 
1904 - ---------- - - - , ")()  .40 1 . 63 4 . 19 3 . 69  3 . 45 2 . 39 3 . 37 1 3 . 37 1 . 78 . 02 . 79 25. 58  
um - - - - - - - - - -- -- - - - . 64  . fY'f  2 . 30  1 . 33  5 . 51 4 . 23  2 . 14 3 . 03  2 . 96  3 . 55  2 . 43 .23 29.0-2 
1906 - - - -- - - - - -- - - -- - 1 . 12 1 .�8 . 58 1 8 . 16 1 .:3 3 . 71 4 . 06  5 . 28  3 . 14 1 . 72 1 . 74 .70 1 27.� 
1907 - - - - - - - - - - - -- - - - . 79 . o5 . 27 . 1!7  3 . o4 3.26 5 . 32  6.15  1 2 . 14 3 . 04 1 .02 .83 27. 58  
Average - -- -- -- ---:931 -.s- 1.51 2 . 69  I 4 . 27 4 . 86  • . 16 6:-5813�9 2:47 1 . 04 � 00.22 
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70 IOWA ACADEMY OF SCIENCE 
COMPARATIVE DISTRIBUTION FOR THE UNITE D  STATES OF COMMON 
1 Apple and pear 
bligh t  
2 Black-rot of 
bage 
cab- I 
1900 
a Potato-rot -Atlantic coast states 
+ Pacific Coast 
4 Downy m i l dew of 11 grape 
-1 
I 
1001 
+Alleghany region 
-Iowa and central 
+ M a s s .  to O h i o  
+ Southern Texas 
6 Peach curl i I + Eas tward 
I 
6 Plum pocket 
1002 
+ O h i o  to N. Dakota 
-Northern states 
+ Texas 
-Iowa 
+ N .  Eng. to Mich. 
Absent i n  Iowa , Cal . 
and northwest 
+Iowa 
+ Iowa 
+Eastwa rd 
: ____ I __ _ _ 
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I OWA ACADE:\1:Y OF SCIENCE 71 
FUNGUS DISEASES FOR THE PERIOD 1 9 0 0  TO 1 9 0 7  INCLUSIVE 
1003 1004 1905 1906 1007 
' 
+East 
+ Colorado 
+New Mexico 
+ I o wa 
l +Del . ,  N .  J . , 1  
1- G eneral ' + G eneral :IId . ,  N. Y . , ,  +N. J . , l\Id . ,  N .  
+ s ou th er n  states +.IJa . ,  'l'enn . ,  I Tenn . ,  Ky . ,  j' Carolina + I owa Pa . , 0 . ,  J\Io . ,  Wy . ,  C ol . ,  + N .  Dak . ,  Nev . t- l'adfic Coast Ia . ,  J\I i n n . , Ark . ,  U . ,  Sac - :  Neb . ,  Utah I ramento Val . I 
------ : ---- ---- ! I ���-
U ncommon -Easter n ,  central ' + o . , In d . , a n d southern ,1' States 
states -Iowa 
+ Iowa 
Gulf, + general , Del . to [ N eh . ,  K a n . , 
I J\I o .  to S .  C a r .  + I o w a  ' 
______ , _____ 1----
-New E ngland 
+Kan . ,  Ia . ,  Mo. ( tubers + ) I to V a .  and Fla . + O h i o  : + :lf e .  to :II i n n . 
, + F la . , N .  Y .  
i + L o n g  IRiand : +Yermont +Pacific C oast -:lfich . ,  Wis . , f o  Iowa 
-Southern states 0 f��:� M i n n .  1 
I -------- 1 ------ 1 ----- ' ----
+Eastern states 
+ Iowa 
I 
: - :- N .  Y . , Pa. 
i -Iowa , Minn . 1 ·-Wis . ,  Ind . 
_______ 1 
+ I o �·a 
+Eastward 
I 
i ' - Eastward 
I 
' 
i ' l +Ark . ,  N .  Y .  ' -N .  H . ,  :ll d .  to 
-C'nnn . ,  0 . , t o .  Neb . ,  Ken . , 
1 'Vi s .  : 1\I i s s o u r i  ! + Io wa + Iowa 
i 1 -Ala . ,  W .  V . , l +X .  Y . . Pa . •  O . '  N . Y . .  Ind . , 
-Fln RtPrn and Neb . , Wa sh . ,  I m l c1 d l e  s tates •. + G a  . .  Iowa a n d  
N . .  Tersey 
-- 1 ·------ ----- -- --I 
-Iowa i '""" 
I 
! 
I 
! -Iowa 1-General 
+Del . ,  Ind . ,  to 
Nebraska 
+Minn . to Texas 
+Verm ont 
+Arizona 
+ Tex a s ,  V a . , 
Col . ,  :lld . ,  N .  
Y . , Ver . ,  M e .  
+K y . , Georgia 
-Ver . ,  O h i o  
-Iowa 
-Mass . ,  Md . ,  
W .  Va . , La . ,  
Delaware 
+Califor n i a  
+N . . T . , R .  I . , 
0 . ,  N .  York -Del . , G a . ,  N .  
H . ,  Ind . .  la . ,  
Idaho , Mass . 
+ Oh i o  
-Iowa , Neb . 
-Rh o d e  Island , 
Vermont 
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72 IOWA ACADEMY OF SCIENCE 
COM PARATIVE D I S TRIBUTION F O R  T H E  U N I T E D  STAT E S  OF C O M M O N  
1900 
+Ea stward N .  Y .  to 
7 Black-rot of grape Gulf states 
8 B i t ter-rot apple 
9 Apple scab 
10 Early b light of 
potato 
11 Sh ot hole fungus of 
c h erry 
12 Spot d i sease of cu r­
rant and goose­
berry 
13 Spot d i sease of beet 
-Iowa 
+ Eastwara 
-Iowa 
1901 1902 
I 11 + M el . to North Car . 
-Country at large 
+R . L to W. V. and 
Ohio 
i 
I 
+ Central a n a  eastern 
-Va . , l\Iaryland 
+w. v. , o . ,  Ill . , Mo. 
-Iowa 
states + .\Iaine to Iowa 
+ Cal iforma 
-Iowa 
+ :li d . ,  Ark . 
+ Iowa 
-Country at large + Iowa 
I + Iowa a n d  Neb . 
+'I'rxn R .  :"! .  :l!Px i r o .  I 
lff'Wn 
j _ 
" 
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IOWA ACADEMY OF SCIENCE 73 
F U N G U S  D I S E A S E S  FO R THE PE RIOD 1900 TO 1907 I N C L U S I V E - CONTINUE D .  
1903 
-,- R .  I. to N. Y .  
190! 
+ :l!aryland 
- W .  \"a ,  t o  Neb.  + Iowa 
-Iowa 
1905 1906 
0 Lak e  Erie 
region 
+ Central N .  
Michigan 
-Iowa 
1907 
i 
! + :llich igan 
) +N ew J ersey 
Y . , l + N .  Carolina 
-N . Y . ,  :\lass . ,  
! l\ld . , Delaware 
i I 
! ________ 1-------- 1-- ------
1 
-Southwest and -Va . ,  N .  C . , 1
-:llass .  and R .  
general U . S .  .
1
+ :\Id . , Va . ,  W .  Ky . ,  S .  Car . , 1 I . ,  southward 
J\Io . ,  Ark . to Va . Va . :IIissouri -Ozarks 
' -0 . ,  Ark . , J\io .  
-N . Y o rk and 
-X . Eng. and 
central s tates +Eastern U. S. 
+Ark . , Ind . ,  Ia . , Michigan 
Micll . , Xeb . ,  -Eas tern & cen- + N . H . ,  J\Iaine 
+ "'is . ,  Ia. , Neb . ,  + Iowa 
:\I issouri -California 
-:\font . ,  Idaho 
+ Iowa 
+Iowa 
+ :llass . ,  N. Y.  
+ :lfaryland 
-W . V . ,  Mo . ,  
Kansas 
� Neb . ,  Iowa 
Dakota tral U. S. -Md . , W. Va . ,  
-New York -Western s tates Virgin i a  west 
-Pacific Coast + Iowa to Arkansas 
+Iowa 
-:lfnss . ,  N .  Y . , + N o rthern s tates 
N. E ng. , Fl a .  N. Eng. to O. +Northern states 
:llich . ,  Ia . , ' -South N .  Y .  to Wis.  
Nell . ,  Wis . 
+ Was h i ngto n ,  
+ N ell . , N .  Y . , -0 . ,  Ind . ,  Ia . ,  Ind . ,  Neb . 
W. V . ,  0 . ,  Fla . Nebraska -:lfass . to N .  
-Iowa a n d  Mo . + N .  Y . ,  W .  Va . ,  Car . , K y . ,  
Md . ,  J\Io . . Tenn . , Del . ,  O .  
+ Iowa , NE>h . , O . -W . Va . ,  0 .  
"\V . Vi rgi n i a  a nd Iowa 
Iowa 
-Md . , K y . , R .  
I . .  N . J . , Neb . 
Ohio , Iowa 
--------· ! ------- -------- ---- - -------
-Not prevalent i n  
eastern s tates 
-Lou isiana 
__ ___ , ___ ! _____ _ ___  
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7 4  IOWA ACADEMY O F  SCIENCE 
C O M PARATIVE D I S T RI B U T I O N  FOR THE U N I T E D  STAT E S  O F  C O M M O N  
1 4  Anth racn ose of 
raspberry 
15 Spot cl l sease or 
Alfalfa 
16 Brown rot of stone 
fruits 
17 Wheat scab 
18 Apple r u s t  
19 Bean r u st 
20 Aspa ragu s rust 
-------- --- -------- --- ---
1900 
-N eb .  eastward 
+ N o rthern fru it belt 
-Pacific Coast 
+Locally , Xcurnslrn 
eastward 
l + East aml south to 
S .  Cnrol inn 
i-R . Dakota , I own , 
I Kansas 
I 
1-------
I 
' 
1v61 
+ N .  y to Minn . 
+ Iowa 
-c- N .  Y .  (cherries) 
+ C o n n . and south 
-:\lich . ,  J\Io . ,  I l l .  
+ I o w a  ( p l u m s )  
1902 
+ Neb . and 1\I o .  to 
N .  Y o rk 
+ Iowa 
+ New Yo rlt 
-Iowa 
-Cal . ,  (absent o n  
rest  of coa s t) 
+ Iowa 
+ N o rthern fruit  belt 
(absent o n  peaches) 
---------
I 
I 
I 
i + N .  E ng . , 0 . ,  and 
1 westwar d Iowa 
I 
I __ 
• 
' 
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row A ACADEMY OF SCIENCE 7 5  
F U N GU S  D I S E A S E S  FOR THE PE RIO D 1900 T O  1907 I N C L U S I VE-CONTINUE D ,  
1903 1904 1905 1906 1907 
I 
+ N .  Y .  and 
tral s tates 
+ Iowa cen - 1  l +.'<ew York + Iowa +Central , ern +Iowa + M d . , Mo . ,  K y .  0 . , :ll i ch . ,  N . Jersey 
+ W i s . ,  I l l .  
--------- 1 ------ 1 ----- 1 ----- -- --
+ O h i o ,  S .  Car. 
+Iowa 
-Eastern states 
I ! +New York 
+ I o wa 
+ Cen tral , West· 
ern + Iowa 
+ Iowa 
-General 
+N. Y . ,  N .  J . , + O k la . , Ala . , 
+ .:ll d .  p l u m ,  nor· Mo. , 0 . ,  W . ,  + Ga . ,  Va . ,  M d . ,  Md . ,  .:llo . 
thern und cen· Virginia Del . ,  0 . , N .  + Georg i a  
tral states -R . r . , Neb . ,  Y . ,  Mo. and -Iowa + I owa 
+ s outhern states,  -:\Lich . ,  G a .  M o . , Iowa Arkansas -R . I . , Neb . , 
Geo rgia -Iowa +Fla.  to N. J . , -Iowa Ind . ,  I ll . ,  
Ind . ,  Mo . ,  Tem:ieAsee 
Neb . (on peach) 
+Neb . ,  Ia . , Ohio + Neb . , Kan . ,  
M o . ,  Ohio 
+ Minnesota 
+ N .  Dakota 
-Iowa 
-General 
+Sacramento 
Valley 
+Ohio 
+ Iowa 
+Ind . , Neb . 
-Iowa + o . , Neb . , Iowa + w .  v. to G a .  -Locally 
-Del . ,  K y . , N. 
J . , N. Y . ,  Iowa, 
Neb . , N. Car. , 
0 , ,  w .  v . ,  
Mass . ,  M d .  
+ I nd . ,  
+\Vi s . ,  Neb . ,  N .  Car . ,  
Car . ,  w .  Va. � Iowa 
+ Iowa + Iowa 
I l-N . Ca r . , La . , Neb . , N. -Wi sconsin -!nod . ,  N .  J . , Delaware 
W. V .  + Conn . ,  0 . ,  W .  Pa . ,  Ky . ,  0 . ,  + Iowa 
Va . ,  Ia . ,  New Nebraska _ _ _ _ _ _  -N . J . , Mass . ,  
Mexico + Colorado Alabama 
+E,astern +Eastern s tates 
j 
-Eastern and cen- + Eastern and cen-1 + Pacifti! slope -S . Car. , 0 . , -General 
tral t ra l ,  N. D . , -S.  Car . , 0 . , Ia . , Neb . ,  N. -Iowa 
+ Neb . ,  Iowa , Neb . ,  and Iowai Ia . ,  Neb . ,  N .  Dakota +Conn . , III . ,  
Califo r n i a  Dakota + P a c i fi c  s l o p e  Col . ,  M o .  
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7 6  IOWA ACADEMY O F  SCIENCE 
CO M PA R AT I V E  D I S T R I B UTIO N F O R  T H E  U NI T E D  STA T E S  O F  C O M M O N 
2-2 Wheat rust 
·23 Oats rust 
IJ Bn rler rust 
25 Oat s m u t  
� 7  C o r n  s m u t  
I l� -- --- ---- ----- -----
C o n  11 trr n t l : i  r�P 
I -�I 
1 -
- C o u n t r y  a t  ln rgP 
- C n n 11 t ry ; 1 t  l n rg-1 ·  
1001 
--t I o w a  
- -C ( 1 u 1 1 t ry 
-- Iowa 
1002 
' + I o w a  
+ .\' .  D - , K a n _ ,  I l l . , 
\\' i s . ,  3Io . ,  I o w a  
+ N .  D . ,  Ka n . ,  3Io . , 
\V i s . , I l l . ,  I o w a  
- � .  D .  to I( a n . ,  �l o . ,  --- C o u n tr y  n t  l n rge 
\\' i s . ,  I l l .  
X .  D . ,  K :i n . , �\[ o . ,  --C1 1 1 1 1 1 tr.r :i t };_i rgP 
"' i N . , I l l i n o i s  
--X . D . .  K n 11  . .  : u o  . .  - - C o u n tr y  n t  l a rge 
\Y i :-: . , I l l i n o i �  
, 
36
Proceedings of the Iowa Academy of Science, Vol. 16 [1909], No. 1, Art. 11
https://scholarworks.uni.edu/pias/vol16/iss1/11
IOWA ACADEMY OF SCIENCE 7 7  
F U NGUS DI S E A S E S  F O R  THE PE RIOD 1900 T O  1907 I N C L U S I V E -CONTINUE D .  
1903, 
+New York 
+ �\Iichigan 
+ Iowa 
-Iowa 
+ G eneral 
+ G eneral 
+ G enera l 
1904 
! + I o wa 
\ 
---
1 + ��\�,;, ���b�n-! Ia . ,  l\Io . , 
+ o . ,  Irr . ,  Neb . ,  
1905 
/ + General 
+ fa . , :\I cl . ,  
1906 
---- -----
! - In d . , 0 . , :\Id . ,  -Nel> . ,  0 . ,  �Id .  
: \V . Virginia l\Io . ,  D el . , N '. 
Tenn j-Iowa Y . ,  N. J .  
I 
------- i------ 1 _________ _ 
1 --D a k o t a s , Wi s . ,  I 'I �Pb . ,  I o 1,v a ,  . -Dak o t a s ,  \V is . ,  northeast ' .  KelJ . ,  Iowa , .-General 
-;- O . ,  .\I r! . ,  I ncl . ,  I n orth eas t l+ Iown 
\Y . Virgini a  1 + l\l innesota 
I 
------
-- 1 --- - --
1 
:\I inn . ,  Dakotas -Iowa 
-Incl . ,  Mont. 
-General + M i s s . Valley 
+Iowa 
- G eneral 
+ G enernJ 
---
-
- - 1---- ---- - --
- G en eral -Minnesota 
+Iowa 
----- 1 - - -----
-Yerm o n t  to Irr . I 
R n d  \Y i s r o n � i n  -Genernl 
-f- N .  C . , O h i o  
+Wisco nsin 
+Washington 
--
----
-
-
-
-
--
-
-
---
-
---
-
-
---
-
-
+ G rnrrnl 
I- Iowa 
_(__ General 
-General 
+ I o w;1 
-Genera l  
+ N ew York 
+ o . , Texas , 
Wash . ,  I{a n .  
_. _____ \ _____  ---------
1 
-'- n- Pn 0 r n l  
--Genera l 
-Genernl + Iowa 
+ Sacramento + L ocally 
Vnl . and C a l . 
-----1 
-------- --- ---
-------
-
--
-
---
---
-
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7 8  . IOVi' A ACADEMY OF SCIEKCE 
1.  Bacillus amylovorus ( Burr. ) De Toni. 
2 .  Bacterium campestre ( Pam. )  Er. F.  Sm. 
3. Phytophthora infestans De.  By. 
4. Plasmopara viticola ( B .  and C . )  Berl. and De Toni. 
5 .  Exoascus deformans Berk . 
6. Exoascus pruni Fuck. 
7. Guignardia bidwelii ( Ell . ) V. and R. 
8.  Glomerella rufomaculans ( Berk. ) 
9 .  Venturia inequal is ( Cke. ) Wint. 
10 . . Macrosporium solani Ell. and Mart. 
11. Cylindrosporium padi Karst. 
12. Septoria ribis Desm. 
13. Cercospora beticola Sacc. 
14.  Gloeosporium venetum Speg. 
1 5 .  Pseudopeziza medicaginis Sacc. 
16. Sclerotinia fructigena ( Pers . ) Schw. 
17. Fusarium culmorum (W. G.  Sm. ) Sacc. 
18. Roestelia pirata Thaxter. 
19.  Uromyces appendiculatus ( Pers . ) Sacc. 
20. Puccinia asparagi D. C. 
21. Uromyces trifolii (A. and S. ) Wint. 
22. Puccinia graminis Pers. 
23.  Puccinia rubigo-vera ( D. C . )  Wint. 
24. Puccinia straminis var. simplex Koern. 
25. Ustilago avenae ( Pers. ) Jens. 
26. Ustilago tritici ( Pers . )  Jens. 
27. Ustilago zeae ( Beckm . )  Unger. 
AVERAGE TE MPERATURE FOR WISCONSI N ,  I N  DEGREES. 
I I I I .d " ;::: I» " � oO .. r:I .. Po .. " s " ::.! < :>1 ...., ...., < 
188.1 - - - - - - - - - - - - - - - - - - - - - -- - - 26. 9  43 . 3  m' . 8  I 68 .2 68 . 7  67. 1  65. 4  Average for 2 8  years------ 30 . 1  44 .5  57. 6  67 . 3  72.4 69. 6  61 . 1  
PRECIPITATION F O R  WISCON SIN I N  INCHES .  
.d 
I I I I I I I " I» " � 'i5. .. .. r:I 00 .. Po .. " s " " ::;i < :>1 ...., ...., < rn 
��riiie-!(;;·2s-years====== I 2 . 31 4 . 51 4 . 21 I 5 . 41 8 . 44  I 4 . 3  4 . 25 I 2 . 17 2 . 28 3 . 6 4 . 13 4 .  3 . 2  3.21 
AVERAGE T E ;\fPERATURE FOR IOWA, I N  DEGREES . 
I I I I I I I I 
.d " ·;:: I» " I» .. � .. r:I .. P< .. " s " ., ::;i < ::;i ...., ...., < rn 
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F i g. 1 .  
Fig. 2 .  
• 
Potato R o t .  1 8 8 4 .  
P o w d e r y  Mildew, Cherry.  1 884 .  F ig. Fig. 3.  A s h  R u st. 4. Appl e R u s t .  
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8 0  l OW A ACADEMY O F  SCIENCE 
Total Precipitation f o r  the Period March 1-0ctober 8 ,  1 9 0 0-2 2 2  days. 
Departures from Normal Preci p i t a t i o n s  for the Crop S e a s o n  1 9 0 0 ,  March 1 -
0ctober 8 .  Shaded p o r t i o n s  s h o w  excess ( + ) ,  a n d  u n s ha d e d  p o r t i o n s  d efi c i e n c y  
( - )  of rainfall. Figures show mean d a i l y  excess ( + ) , or deficiency (- ) of rainfall 
oyer an area b o u n d e d  by l lght l ln e s .  
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• 
IOWA ACADEMY OF SCIENCE 8 1  
Mean Surface Temperature. 1 9 0 0 .  
Observations taken a t  8 a.  m .  a n d  8 p.  m . ,  7 5 th meridian time . 
Average Dai l y  Departure from Normal Temperature of C r o p  Seas o n  of 1 9 0 0 ,  
March 1 - 0c t o b e r  8 .  S h a d e d  p o r t i o n s  s h o w  e x c e s s  ( + )  an d  u n s h a d e d  p o r t i o n s  d e fi ­
ciency ( - )  of temperature.  Figures show mean d a i l y  excess ( + )  o r  deficiency 
( - )  over areas b o u n d e d  b y  l i g h t  l i n e s .  
6 
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• 
8 2  IOWA ACADE:r.'1Y O F  SCIENCE 
M a p s  showing rainfall a n cl temperatures f o r  t h e  years 1 9 0 0  to 1 9 0 7 , for the 
United States.  
Wheat, Oats Rust,  etc. , 1 9 0 1 . Country a s  whole,  free.  
Wheat a n d  Gra i n  Rust .  1 9 0 4 .  
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" 
!OW A ACADEM;Y OF SCIENCE 8 3  
Maps showing distribution of Wheat and Grain rust for a favorable, and an 
unfavo rabl e  year. See accompanying United States maps for weather, 1 9 0 1  and 1 9 0 4 .  
Total Preci p i t a t i o n  f o r  t h e  Crop Season of 1 9 0 1 ,  Marc h  1 - September 3 0 .  
Departures f r o m  Normal Precip i t a t i o n  f o r  th e Crop Sea s o n  o f  1 9 0 1 ,  March 1 -
September 3 0 .  S h a d e d  portions sh ow excess ( + ) ,  a n d  u n s h a d e d  p o r t i o n s  d e fi ci ency 
(-) of rainfall over areas bounded by light lines. 
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8 4  IOWA ACADEMY O F  SCIENCE 
Average daily d e p a r t u r e s  f r o m  Normal T e m p e r a t u r e  f o r  Crop Season 1 9 0 1 , March 
1 - S e p t e m b e r  3 0. Sl;laded potions s h o w  excess ( + ) ,  u n s h a d e d  potions d e fi c i e n c y  ( - )  
o f  t e m p e r a t u re.  F i g u r e s  s h o w  m e a n  d a i l y  e x c e s s ( + )  o r d e fi c i ency ( - )  o f  t e m p e r a ­
t u r e  o v e r  areas b o u n d e d  by l i g h t  l i n e s .  
Mean S u r faC'e T e m p e r a t u r e s  f o r  1 9 D l .  
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IOWA ACADE�IY OF SCIENCE 8 5  
Total Precipitation for t h e  Crop Seaso n o f  1 9 0 2 ,  A p r i l  7 - S ep tember 2 9 .  
D e p a r t u r e s  f r o m  N o r m a l  P r e c i p i t a t i o n  for C r o p  S e a s o n  o f  1 9 0 2, A p r i l  7 - Se p t e m b e r  
2 9 .  S ll a d e d  p o r t i o n s  s h o w  e x c e s s ; u n s h a d e d  p o r t i o n s  d e fi c i e n c y. 
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8 6  IOWA ACADEMY O F  SCIENCE 
Average d a i l y  d e p a r t u r e s  f r o m  Normal Temperature f o r  C r o p  S e a s o n  1 9 0 2 ,  
April  7 - S e p t e m b e r  2 9 .  Shade d p o r t i o n s  show excess ( + ) ,  a n d  u n s h a d e d  p o r t i o n s  
d e fi c i e n c y  ( - )  o f  temp erature.  F i g u r e s  s h o w  m e a n  d a i l y  e x c e s s  ( + )  o r  d e fi c i e n c y  
( -) o f  temperature over areas b o u n d e d  b y  l igh t l in e s .  
Mea,n Surface Temperatures.  1 9 0 2 .  
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row A ACADEMY OF SCIENCE 87 
Total  P r e c i p i t a t i o n  f o r  t h e  Crop S e a s o n  o f  1 9 0 3 ,  M a r c h  1 - 0ctober 5 . 
.. 
Departure from Normal P r e c i p i t a t i o n  f o r  t h e  s e a s o n  of 1 9 0 3 ,  March 1 - 0ctober 5 .  
47
Pammel and King: Notes on Factors in Fungus Diseases of Plants, with Records of Oc
Published by UNI ScholarWorks, 1909
8 8  IOWA ACAD EMY O F  SCIENCE 
M e a n  S urface Temperatures f o r  1 9 0 3 .  
Average d a i l y  departures from Normal Temperature f o r  t h e  Crop Season o f  1 9 0 3 .  
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IOWA ACADEMY OF SCIENCE S U  
Total P r e c i p i t a t i o n ,  C rop Season 1 9 0 4 , March 1 - 0c t o b e r  3 .  
Departure from Normal Precipitation, 1 9 0 4 ,  March I - October 3 .  
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9 0  IOWA ACAD E M Y  O F  SCIENCE 
Mean S u r fac e T e m p e r a t u re for 1 9 0 4 .  
Departure f r o m  Normal  Temperature f o r  Crop Season of  1 9 0 4 ,  March ! - October 3 .  
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IOWA ACADEMY OF SCIENCE 9 1  
Total P r e c i p i t a t i o n  1 9 0 5 . Crop Season,  March 1 - 0c t o b e r  3 .  
De\}arture f r o m  N o r m a l  P r e c i p i t a t i o n  1 9 0 5 .  S h a d e d  p o r t i o n s  e x c e s s, u n shaded 
portions deficiency. March 1 - 0ctob e r  3 . 
.. 
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9 2  IOWA ACADEMY O F  SCIENCE 
r.,ean Su rface Temperature. B 0 5 .  
Departures from Normal Temperature 1 9 0 5 , March 1 - 0ctober 3 .  Shaded portions 
excess,  u n sh aded portions deficiency, 
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IOWA ACADEMY OF SCIENCE 9 3  
T o tal Pre c i p i ta t i o n  1 9 0 6 ,  March ! - O c t o b e r  3 .  
Departure from Normal P r e c i p i ta t i o n  1 9 0 6 ,  M a r c h  1 - 0 c t o b e r  3 .  
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9 4  IOWA ACADEMY O F  SCIENCE 
M e a n  Surface T e mperature. 1 9 0 6 .  
, - - - ­
.- - - - - - - - - - - - -� 
t12'. _ _ ___ _  _ 
- ---·-- -
Departure f r o m  Normal Temperature 1 9 0 6 ,  March 1 - 0c t o b e r  3 .  
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IOWA ACADEMY OF SCIENCE 9 5  
Maps showing distribution o f  potato rot, i n  a favorable and a n  unfavorable 
year. S e e  accompa n y i n g  United States w e a t h e r  maps for the years 1 9 0 3  a n d  1 9 0 6 .  
Departures from Normal Precipitation f o r  t h e  Crop Season of  1 9 0 7 ,  March 1 .  
Potato R o t  I n  1 9 0 3 .  
Po t a t o  R o t  i n  1 9 0 6 .  L o n g  I s l a n d  a n d  F l orida.  
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9 6  IOWA ACADEMY O F  SCIENCE 
Total Prec i p i ta t i o n  for the Crop Season of 1 9 0 7 .  :\Iarch 1 - September 3 0 .  
Departu r e s  from Normal Temperature f o r  Crop Season of 1 9 0 7 , March 1 - S e p t e m b e r  
3 0 .  S h a d e d  p o r t i o n s  s h o w  e x c e s s ,  u n shaded p o r t i o n s  d e fi c i e n c y .  
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.. 
IOWA ACADEMY OF SCIENCE 
Departu res from Normal Temperature for the Crop Season of 1907 from March 1 
to September 30 . 
7 
9 7  
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